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pXAZOLIDINONE DERIVATIVES AS ANIXMICROBIALS 

FEELP OF THE INVENTION 

The present invention relates to certain substituted ptienyl oxazolidinones and to 
processes for the synthesis of the same. This invention also relates to pharmaceutical 
5 compositions containing the compounds of the present inverttion as antimicrobials. The 
conapounds are useful antimicrobial agents, effective against a nxmiber of human and 
veterinary pathogens, including gram-positive aerobic bacteria such as multiple-resistant 
staphylococci, streptococci and enterococci as well as anaerobic organisms such as 
Bactericides spp. and Clostridia spp, species, and acid fast organisms such as 
1 0 Mvcobacteriimi tuberculosis, Mycobacterium avium and Mycobacterium spp. 

BACKGROUND OF THE INVENTION 

Increasing antibacterial resistance in Gram positive bacteria has presented a 
formidable treatment problem. The enterococci, althoughi traditionally non yiralent 
pathogens^ have been shown, when associated with VanconGiycin resistance, to have an 

15 attributable mortality of approximately 40%. Staphylocoocus aureus, the traditional 
pathogen of post operative wounds, has been resistant to Penicillin due to production of 
penicillinases. This resistan&e was overcome by the development of various penicillinase 
stable p lactams. But the pathogen responded by synthesizing a modified target penicillin 
binding protein- T leading to less affinity for p lactam antibiotics and a phenotype known 

20 as Methicillin Resistant S. aureus (MRSA). These strains, till recently were susceptible to 
Vancomycin, which inspite of its various drawbacks, has become the drug of choice for 
MRSA infections. Streptococcus pneumoniae is a major pathogen causing pneumonia, 
sinusitis and meningitis. Until very recently it was highly susceptible to penicillin. 
Recently though, different PBP 2' strains with different susoeptibiUty to penicilUn have 

25 beeiji repoirteji jfrom across the globe. 

Oxiazolidinones .are a new class of synthetic antimicrobi .1 agents which kill gram 
positive pathogens by inhibiting a very early stage of protein synthesis, OxazoUdinones 
inhibit the formation of ribosomal initiation complex involv^ing 308 and 508 ribosomes 
leading to prevention of initiation complex formation. Due i:o their novel mechanism of 
30 action, these compounds are acti^^e against pathogens resistant to other cUnically usefiil 
antibiotics. 

1 
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WO 02/06278 application discloses phenyloxazolidinone derivatives as 
antimicrobials. 

WO 93/23384 application discloses phenyloxazolidinones oontaining a substituted 
diazine moiety and their uses as antimicrobials. 

5 WO 93/09103 application discloses substituted aryl and heteroaryl- phenyl- 

oxazolidinones useful as antibacteri£d agents. 

WO90/02744 application discloses 5-indolinyl-5p-amidom.ethyloxazolidinones, 3- 
(fiisjed ring s,ubstituted)f>henyl-5P-amidomethyloxazolidinones wliich are useful as 
antij^acteriall [agents. 

10 European Patent Publication 352,781 discloses phenyl and pyridyl substituted 

phenyl oxazolidinones. 

European Patent Application 312,000 discloses phenylmethiyl and pyridinylmethyl 
substituted phenyl oxazolidinones. 

U.S. Patent No. 5,254,577 discloses nitrogen heteroaroixiatic rings attached to 
15 phenyloxazolidinone. ^. 

U.S. Patent Nos. 5,547,950 and 5,700,799 also disclose the phenyl piperazinyl 
oxazolidinones. 

J, Mfid. Chenu 1998; 41: 3727-3735; describes pyrid-ine, diazene, triazene, 
hete^oaromajtic rings directly attached to the piperazinyl oxazolidinone core. 

20 WO 98/01446 lescribes 6-membered heteroaryl ring containing 2 or 3 ring 

nitrogen atoms, attached to the piperazinyl oxazolidinyl core. 

WO 98/01447 discloses pyridyl ring (optionally substituted) attached to the 
piperazinyl oxazolidinyl core. 

U.S. Patent No. 5,719,154 describes substituted or unsubstituted 2-pyrimidinyl, 4- 
25 pyrimidinyl, or 3-pyridazinyl rings directly attached to the piperazinyl oxazolidinyl core. 

WO 00/32599 discloses phenyl oxazoUdinyl as antimicrobials. 
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U.S. Patent No. 5,736,545 describes azolyl piperazinyl phenyl oxazolidinones 
which contains azolyl ring as a five membered heterocyclic ring wherein in all the cases 
the piperazine nitrogen atom is attached to the carbon atom of the carbon nitrogen double 
bond of the five membered heterocyclic ring. The heterocycle ring contauis more than 
5 one heteroatjbm. The five membered ring heterocycle ( azolyl ring) is of the general 
formula: 




wherein A, B, and C are independently oxygen (O), nitrogen (N), sulfiir (S) or 
carbon (C). 

10 Other references disclosing various phenyloxazolidinones include U.S. Patent 

Nos. 4,801,600 and 4,921,869; Gregory W.A., et al, J.Med.Chem., 1989; 32: 1673-81; 
Gregory W.A., et al, JMed.Chem., 1990; 33\ 2569-78; Wang C, et al, Tetrahedron, 
1989; 45\ 1323-26; BrittelU, et al, JMed, Chem., 1992; 35: 1156; Annual reports in 
Me4icinal Ci^emistry^ Vol 35, pp 135-144; Bio-organic and Medicinal Chemistry Letters y 

15 1999; 9: 2679-84; Antibacterial & Antifungal Drug Discovery & Development Sxmrmit, 
Strjfctegic Rejsearch Institute, June 28-29, 2001, Amsterdam, The Netherlands; Posters No. 
1822, 1823,1824, 1825j, 1826;' 1827, 18^8, 1829, 1830, 1831, 1832, 1833, and 1834, 40* 
Xnteirscience Conference on Antimicrobial Agents and Chemotherapy, Sept 17-20, (2000), 
Toronto, Canada; and Posters No 1023, 1040, 1041, 1042, 1043, 1044,1045, 1046, 1047, 

20 1048, 1049, 1050, and 1051, 41^* Ihterscience Conference on Antimicrobial Agents and 
Chemotherapy, Sept 22-25, (2001), Chicago, USA. 

SUMMARY OF THE INVENTION 

The objective of this invention is to synthesize, identify and profile oxazolidinone 
molecules which have good activity against multiply resistant gram positive pathogens 
25 like; MRSA^ VRE and PRSP. Some of these molecules have activity against MDR-TB 
and MAI ^trains, while others have significant activity against irr^portant anaerobic 
bacferia. 

The compoimds of the present invention are related by their substituted 
pheliyloxazolidinone nng structure in the compounds disclosed in the publications 
30 described above except that the subject compounds have a diazine moiety attached to the 
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pheiiyloxazolidinone which is further substituted by heterocyclic, aryl, substituted aryl, 
heteroaroamatic ring, therefore the compounds are unique and have superior antibacterial 
activity. 

Ajaother object of the present invention is to provide processes for the novel 
5 pheriyloxazolidinones derivatives that exhibit significantly greater antibacterial activity, 
than available with flie present compounds against multiply resistant gram positive 
pathogens like MRSA, VRE and PRSP against MDR-TB and MAI strains, in order to 
provide safe and effective treatment of bacterial infections. 

In order to achieve the above-mentioned objectives and in accordance with the 
10 puri^ose of the invention as embodied and broadly described herein, there is provided a 
process for Ithe synthesis of novel phenyloxazolidinone derivatives represented by 
Forniula I 




15 FORMULA I 

wherein 

X is five membered (un)substituted heterocycUc ring with exclusively one 
heteroatom selected fi-om oxygen, nitrogen and sulphur; aryl, substituted aryl, 
bound to the ring C. Preferred forms of T are selected from aryl and five 

20 membered heteroaryl which are further substituted by a group represented by R, 

wherein R is selected firom the group consisting of H, CHO, Ci.6 alkyl, F, CI, Br,I, 
-CN, COR5,COOR5, N(R6jt7), NHCOCCRg, R9), NHCOORio, CON (Re, R7), 
CH2NO2, NO2, CH(OAc)2, CH2R8, CHR9, -CH=N-OR,o, -C=CH-R5, 
OR5, SR5, -C(R9)=C(R9)N02, Ci-12 alkyl substituted with one or more of F, CI, 

25 Br, I, OR4, SR4, wherein R4 and R5 are independently selected from H, Ci-12 alkyl, 

C3.12 cycloalkyl, Ci^ alkoxy, Ci-e alkyl substituted with one or more of F, CI, Br, I 
or OH, aryl, heteroaryl; Re and R7, are independently selected from H, 
optionally substituted Ci-12 alkyl, C3-12 cycloalkyl, Ci-6 alkoxy; Rs and R9 are 
independently selected from H, Ci-6 alkyl, F, CI, Br, I, Ci-12 alkyl substituted with 
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one or more of F, CI, Br, I, OR5, SR5, NCRg^Ry); Rio^ H, optionally substituted C,. 
12 alkyl, C3,i2 cycloalkyl, d-e alkoxy, C^s alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3; 

X is C, CH, CH-S, CH-O, N, CHNRn, CHCHiNRn, CCH2NR11, wherein R^^ is 
5 hydrogen, optionally substituted Cj^,^ ^3-12 cy^oalkyl, C^^ alkoxy, C ^ ^ 

alkyll Ci-6 alkylcarbonyl, Ci-6 alkylcarboxy, aryl, heteroaryl; 
Y and Z are independently selected from hydrogen, ^ alkyl, 
cycloalkyl C^^ 3 bridging groups; 

U and V are independently selected from hydrogen, optionally substituted ^ 
10 alkyl, F, CI, Br, ^ ^ ^^kyl substituted with one or more of F, CI, Br, I, preferably 

U and V are hydrogen or fluoro; 

Ri is selected from the group consisting of - NHC(=0)R2 , N(R3, R4), -NR2C(=S) 
R3, -NR2C(=S)SR3, wherein R2 is hydrogen, C^.j^ ^^y^' ^3 ^^ cycloalkyl, C^^^ 
alkoxy, C^^ alkyl substituted with one or more of F, CI, Br, I or OH; R3,R4 are 
15 independently selected from hydrogen, Cj,^^ ^3.12 cycloalkyl, Cj^^ alkoxy, 

Cj^ $.lkyl substitutedNvith one or more of F, CI, Br, I or OH. 

Preferred compoixnds of Formula I have Ri as acetamide, thioacetamide or 
halogen sub^tuted acetamide and the mbst preferred compounds in this series woidd be 
prepared as tiie optically pure enantiomers having the (S)-configuration according to the 
20 Cahn-Ingold-Prelog notation at C5 of the oxazoHdinone ring. The (S)-enantiomer of this 
series of compounds is preferred since it has two times more antibacterial activity than the 
corresponding racemic compound. The scope of the individual isomers and mixture of 
enantiomers of the structural Formula I are also covered in this invention. 
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Still jmore preferred compounds of the Formula I containing D ring as furanyl, 
thiophene, aftd pyrrolyl ring systems and further- substituted by substitutions G, J and L is 
reprissented by Fonnula 11 wherein 




lO 

Ri is selected from the group consisting of (1) -NHC(=0)R2; (2) -N(R3, R4); 
(3) -NR2C(=S)R3; (4) -NR2C(=S)SR3 w^lierein R2, R3, R4 are independently 
hydrogen, C1.12 alkyl, C3-12 cycloalkyl, C 1.6 alkoxy, Ci-6 alkyl substituted one or 
15 more of F, CI, Br, I, OH; preferably Ri is of the formula -NH(C=0)R2 wherein R2 

is CH3, CH2F, CHF2, CF3, CH2CL CHCi^, CCI3 or CHCICH3; 

U andV are independently selected from hydrogen, optionally substituted Ci^ 
alkyl,, F, CI, JBr, Ci-12 alkyl substituted with one or more of F, CI, Br, I; preferably 
U and V are liyc^ogen and fluoro; 

20 Y and Z are independently selected fronx (1) hydrogen, (2) C1.6 alkyl, (3) C3.12 

cycloalkyl (4) C0.3 bridging group; 

X is selected from C, CH, CH-S, CH-O, N, CHNRu, CHCH2NR11, CCH2NR11; 
wherein Rj ^ is hydrogen, optionally substituted alkyl, C^^^ cycloalkyl, C^^ 
alkoxy, C alkyl, Ci^ alkylcarbonyl, C:i.6 alkylcarboxy, aryl, heteroaryl; 

25 Qi is selected from O, S, NRn, wherein IRu is as defined above; 

G, J,; L are independently selected from H, Ci-s alkyl, F, CI, Br,I, -CN, CHO, 
COR5,COOR5, CH(OAc)2, N(R6,R7), NHCOCCRg, R9. Rio), CON (Re, R7), 
NHCpORio, CH2NO2, NO2, CH2R8, CHR9, -CH = N-ORio, -C=CH-R5, OR5, 
SR5, ;tC(R9)==C(R9)N02, Ci-12 alkyl substituted with one or more of F, CI, Br, I, 
30 OR4, SR4; wherein R5 is selected from Ci-12 alkyl, C3-12 cycloalkyl, Ci-6 alkoxy. 

Cue alkyl substituted with one or more of F, CI, Br, I or OH, aryl, heteroaryl; Re 
and R7, are independently selected from IH, optionally substituted Ci-12 alkyl, C3-12 
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cycloalkyl, Ci-6 alkoxy; Rg and R9 are independently selected from H, Ci-6 alkyl, 
F, CI, Br, I, Ci-12 alkyl substituted with one or more of F, CI, Br, I, OR5, SR5, 
N(R6,R7); Rio= H, optionally substituted Ci-12 alkyl, C3-12 cycloalkyl, Ci^ alkoxy, 
Ci.6 allcyl, aryl, heteroaryl. 

5 In the more preferred compounds represented by Fonnula II ring C may be 6-8 

menabered in size and the larger rings may have either two or three carbons between each 
nitrpgen atom^, for example: 

Y Y 

-1^ 



The ring C nj^ay be bridged to form a bicyclic system as shown below: 



15 



A A M 

w \y \^ 

When ring C is optionally substituted at positions Y and Z with alkyl groups, 
20 cycloalkyl groups, fluoro group, carboxylic and corresponding esters, amides, substituted 
alkyjs or bridging alkyl groups are as shown below: 

4-x ^ ^ 

W -"v-A- -''w^ 



,N— —X .N— — X N— —X N — — X N— 

Whei^ Xing C is 6 membered in size and X is -CH-(NHRiO, or >CCH2NHRn-, the 
following rings are preferred ones wherein Ri i is the same as defined earlier. 



30 



R11 
\ 



\n>^V /^n- )n-^n- 



R11 R11 



1 R11 



35 -^-^V-V ^ \-y 




Rii 
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In addition to the above, ring C also incliades the following structures: 

y(CH2)n ,CCH2)n 



— X 




^(CH 



(CH2)n 



(CH2)n 
(CH2)n 



— X. 



N — 



(CH2)n 




(CH2)n 



N — 



/ 



-(CH2)n 




Still more preferred compounds of Fonnula 11 when Qi = NRn, is represented %>y 
Formula HI 



i M-(CH2)n 

Rii 2 




FOFlMULAm 



wherein 



Ri is selected from the group consisting of (1) -NH[C(=0)R2; (2) -N(R3, R4)> 
(3) -NR2C(=S)R3; (4) -1S[R2C(=S)SR3 wherein R2, R3, R4 are independently 
hydrcjgen, Ci -12 alkyl, C3-12 cycloa-lkyl, C1.6 alkoxy, Ci^ alkyl substituted one or 
more|of F, CI, Br, I, OH; preferably Ri is of the formula -NH(C=0)R2 wherein R2 
is CHb, CH2K, CHF2, CF3, CH2CI. CHCI2, CCI3; 
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0 



15 



20 



U and V are independently selected Jfrom hydrogen, op-tionally substituted Ci-e 
alkyl, .F, CI, Br, C1.12 alkyl substituted with one or mor^ of F, CI, Br, I; preferably 
U and V are hydrogen and fluoro. 

Y and Z are independently selected, from (1) hydrogen.^ (2) C1.6 alkyl, (3) C3-12 
cycloalkyl (4) C0-3 bridging group; 

X is selected from C, CH, CH-S, CH-O, N, CHNRn, CHCHzNRu, CCHalSTRn; 
wherein R^^ is hydrogen, optionally substituted j2 alkyl, C3 j2 cycloalkyl^ ^ 
alkoxy, C alkyl, Ci.6alkylcarborxyl, Ci-6 alkylcarboxzy, aryl, heteroaryl; 

G, J, L are independently selected from H, Cu^ alkyl, F, CI, Br,E, — CN, 
COR5,COOR5, N(R6,R7X NHCOCCRg, R9, Rio), CON (Re, R7), NHCOORio, 
CH2lf02, NO2, CH2R8, CHR9, -CH=N-ORio, -C=CH-R5, OR5, 
SR5, C(R9)=C(R9)N02, Ci-12 alkyl substituted with one or more of F, C3, Br, I, 
OR4, 1SR4; wherem R5 is selected from H, Cri2 alkyl, C3-12 cycloalkyl, Cu6 alkoxy, 
Ci-6 ^kyl substituted with one or xnore of F, CI, Br, E or OH, aryl, heteroaryl; R^ 
and R7, are independently selected from H, optionally substituted Ci-12 alkyl, C3-12 
cycloalkyl, Ci-6 alkoxy; Rg and R9 are independently selected from H, Ci s alkyl, 
F, CI, Br, I, Ci-12 alkyi*substitutod with one or mor^ of F, CI, Br, I, OR5, SR5, 
N(R6,R7);, Rio= H, optionally substituted C1.12 alkyl, C3.12 cycloalkyl, Ci-6 alkoxy, 
Ci-6 alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3. 

More preferred G, J and L substitu-tions are nitro, aldelhydes and halides. 
Still rnore preferred compounds of Formula II is repre sented by Formula rv 




Z 



V 

Formula IV 



wherein Qi=oxygen in Formula H-, and 
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Ri is selected jfrom the group consisting of (1) -NDHC(==0)R2; (2) -NCR3, R4); 
(3) -NR2C(=S)R3; (4) -NrR2C(=S)SR3 wherein R2, R3. R4 are independeaitly 
hydrogen, Ci-^alkyi, C3.12 cycloalkyl, Ci-6 alkoxy, Ci^alkyl substituted one or 
more of F, CI, Br, I, OH; preferably Ri is of the fornioila -NH(C=0)R2 wherein R2 
is CH3, CH2F, CHF2, CF3, CH2CI. CHCI2, CCI3; 

U and V are independently selected from hydrogen, optionally substituted Ci-6 
alkyli, F, CI, Br, .C1.12 alkyl substituted with one or more of F, CI, Br, I; preferably 
U and V are hydrogen aixd fluoro; 

Y and Z are independently selected from (1) hydroge?n, (2) Ci^ alkyl, (3) C3-12 
cycloalkyl (4) C0-3 bridging group; 

X is selected from C, CHE, CH-S, CH-O, N, CHNRn, CHCH2NR11, CCH2NRn; 
wherein R,^ is hydrogen, optionally substituted Cj ^2 alkyl, C^_^^ cycloaDcyl, C^_^ 
alkoxy, C j ^ alkyl, Ci-6 alkylcarbonyl, Ci-6 alkylcarboxy, aryl, heteroaryl; 

G, J, L are independently selected from H, C 1-6 alkyl, F, CI, Br,I, -CN, 
COR5,COOR5, N(R6,R7), NHCOC(R8, R9, Rio), INHCOORio, COlvr (Re, R7), 
CH2NO2, NO2, CH2R8P CHR9, -CH = N-ORio, -C=CH.R5, OR.5, SR5, - 
C(R9)=C(R9) NO2, C1.12 alkyl substituted with one or more of F, CI, Br, I, OR4, 
SR4; wherein R5 is selected from H, Ci-12 alkyl, C3.i:2 cycloalkyl, Ci^ alkoxy, C1.6 



alkyl 



substituted with one or more of F, CI, Br, I oi^ OH, aryl, heteroairyl; Re and 



R7, are indepenciently selected from H, optionally substituted Cn2 a,lkyl, C3-12 
cycloalkyl, Ci-6 alkoxy; DRg and R9 are independently^ selected from H, Ci-6 alkyl, 
F, CI, Br, I, Cni2 alkyl substituted with one or mO'Xe of F, CI, Br, I, OR5, SR5, 
N(R6,R7);, Rio= H, optioxially substituted C1.12 alkyl, C3-12 cycloalkyl, Ci^ alkoxy, 
Ci-6 alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3. 

More preferred G, J and L substitutions are nitro, aldehydes and halides- 

The preffered compounds of Formula IV are as foUoxvs: 

(S)-N-[[3-[3-Fluoro-4-[4-(5-mtro-2-ftuanyl)-l-piperazinyl]phenyl]-2-o>co-5-- 
oxazoUdinyl]methyl]acetamide 

10 
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Still more preferred compounds of Fomiula n is represented by Formula V 




> FORMULA V 

with Qi = sulphur in Formula n, wherein 

Ri is selected from the group consisting of (1) — ]SfHC(=0)R2; (2) -N(R3, R4); 
(3) -NR2C(=S)R3; (4) -NR2C(=S)SR3 wherein R2, R3, R4 are independently^ 
hydrogen, Ci-12 alkyl, C3-12 cycloalkyl, Ci^ alkoxy, Ci^ alkyl substituted one or of 
) more F, CI, Br, I, OH; preferably Ri is of the formula -NH(C==0)R2 wherein R2 is 

CH3, CH2F, CHF2, CF3, CH2CI. CHCI2, CCI3; 

U and V are independently selected from hydrogen, optionally substituted <2^^ 
alkyl. F, CI, Br, C1.12 alkyl substituted with one or more F, CI, Br, I; preferably U 
and \?i are hydrogen and fluoro. ! 

5 Y and Z are independently selected from (1) hydrogen, (2) Cue alkyl, (3) C3-12 

cycloalkyl (4) C0-3 bridging group; 

X is selected from C, CH, CH-S, CH-O, N, CHNRi 1 , CHCH2NR1 1, CCH2KrRi 1 ; 
wherein R^ ^ is hydrogen, optionally substituted Cj ^ ^ alkyl, C3 cycloalkyl, C, ^ 
alkoxy, C alkyl, Ci_6 alkylcarbonyl, Ci-6 alkylcarboxy, aryl, heteroaryl; 

0 G, J, L are independently selected from H, d-6 alkyl, F, CI, Br,I, ~-CN, 

COR5,COOR5, N(R6,R7), NHCOC(R8, R9, Rio), NHCOORio, CON (EU, R7), 
CH2NO2, NO2, CH2R8, CHR9, -CH=N~ORio, -C=CH-R5, OR5, 
SR5, -C(R9)=C(R9)N02, C1.12 alkyl substituted withi. one or more F, CI, Br^ I, OR4, 
SRt; ^herein R5 is selected from H, Ci-12 alkyl, C3-12 cycloalkyl, C1.6 alkoxy, Ci-6 

5 alkyl j substituted with one or more of F, CI, Br, I or OH, aryl, heteroaryl; R^ and 

R7, are independently selected from H, optionallx substituted Ci-12 allcyl, C3-12 
cycloalkyl, Ci-6 alkoxy; Rg and R9 are independentily selected from H, Ci -6 alkyl. 
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F, Ci, Br, I, Ci-12 alkyl substituted wifli one or more of F, CI, Br, I, OR5, SR5, 
N(R6,R7)» Rio= H, optionally substituted C1.12 alkyl, C3.12 cycloalkyl, Ci-e alkoxy, 
C1.6 alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3. 

5 More preferred G, J and L substitutions are nitro, aldehydes and halides. 

The preferred compounds of Formula V are as follows: 

(S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-tliienyl)-l-piperazinyl]phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide 

(S)-N-[[3-[3-Fluoro-4-[4-(5-formyl-2-thienyl)-l-piperazinyl]phenyl]-2-oxo-5- 
1 0 oxazo!lidinyl]methyl]acetamide 

The bompounds of the present invention are useful as antimicrobial agents, 
effective against a number of human and veterinary pathogens, particularly aerobic Gram- 
positive bacteria, including multiply-antibiotic resistant staphylococci and streptococci, as 
well as anaerobic organisms such as Mycobacterium tuberculosis and other 
1 5 mycobacterium species. 

For preparing pharmac^eutical compositions from the compounds described by this 
invention, inert, pharmaceutically acceptable carriers can be either solid or liquid. Solid 
form preparations include powders, tablets, dispersible granules, capsules, cachets, 
suppiositories, and ointments. A solid carrier can be one or more substances which may 

20 also iact as diluents, flavouring agents, solubilizers, lubricants, suspending agents, binders, 
or tajblets disintegrating agents; it can also be as finely divided solid which is in admixture 
withi the finely divided active compound. For the preparation of tablets, the active 
compound is mixed with carrier having the necessary binding properties in suitable 
proportions and compabted in the shape and size desired. The powders and tablets 

25 preferably contain from about 5 to about 70 percent of the active ingredient. Suitable 
solid carriers are lactose, pectin, dextrin, starch, gelatin, tragacanth, low melting wax, 
cocoa butter, and the like. The term "preparation" is intended to include the formulation 
of the active compound with encapsulating material as carrier providing a capsule in 
which the active component (with or without other carriers) is surrounded by carrier, 

30 which is thus in association with it. Similarly, capsules can be used as solid dosage forms 
suitable for oral administration. 
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Liquid fbrni preparations include solutions, suspensions, and emulsions. As an 
example may T^e mentioned water or water-propylene glycol solutions for parenteral 
injection. Suoh solutions are prepared so as to be acceptable to biological systems 
(isotonicity, pH, etc.). Liquid preparations can also be formulated in solution in aqueous 
5 polyethylene glycol solution. Aqueous solutions suitable for oral use can be prq)ared by 
4iss^)lving the active component in water and adding suitable colorants, flavours, 
stabilizing, and. thickening agents as desired. Aqueous suspension suitable for oral use 
can be made l>y dispersing the finely divided active component in water with viscous 
material, i.e., natural or synthetic gums, resins, methyl cellulose, sodium carboxymethyl 
10 cellulose, and other well-known suspending agents. 

Ointment preparations contain heavy metal salts of a compoimd of Fomiula I with 
a physiologically acceptable carrier. The carrier is desirably a conventional water- 
dispersible hycirophilic or oil-in-water carrier, particularly a conventional semi-soft or 
cream-like water-dispersible or water soluble, oil-in-water emulsion infected surface with 
15 a minimum of discomfort. Suitable compositions may be prepared by merely 
incorporating or homogeneously admixing finely divided compoimds with the 
hydijophilic carrier or base or ointment. 

Preferably, the pharttaceutical preparation is in unit dosage form. In such form, 
the i)reparat^on is subdivided into unit doses containing appropriate quantities of the 
20 active component. The unit dosage form can be a packaged preparation, the package 
contlaining discrete capsules, powders in vials or ampoules, and ointments capsule, 
cachet, tablet, gel, or cream itself or it can be the appropriate number of any of these 
packaged forms. 

The quantity of active compound in a unit dose of preparation may be varied or 
adjusted &om less than 1 mg to several grams according to the particular application and 
the potency of t±ie active ingredient. 

hi therapeutic use as agents for treating bacterial infections the compounds 
utih?:ed in the pharmaceutical method of this invention are administered at the initial 
dos^^e of abpixt 3 mg to about 40 mg per kilogram daily. The dosages, however, may be 
30 varied depehding upon the requirements of the patient and the compound being 
employed. Determination of fbs proper dosage for a particular situation is within the 
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smaller dosages which are less tiian the optimum dose. Small increments until the 
optiinum effect under the daily dosage may be divided and administered in portions 
diiring the day if desired. 

In. order to achieve the above mentioned objects in accordance with the purpose of 
5 the inverxtion as embodied and broadly described herein, there are provided process for 
the synthesis of compounds of Formulae 1, 11, IH, IV and V. Pharmaceutically acceptable 
non-toxio acid addition salts of tlxe compounds of the present invention of Formulae I, II, 
III, IV and V may be formed with inorganic or organic acids, by methods well known in 
the art. 

10 Tlie present invention also includes within its scope prodmgs of the compounds of 

Foimulao I, H, HI, IV and V. In general, such prodrugs will be functional derivatives of 
thesp compounds which readily get converted in vivo into defined compoxmds. 
Conyentionajl procedures for the selection and preparation of suitable prodrugs are 
knoAyn. 

15 Tlie invention jalso inclxides pharmaceutically acceptable salts, enantiomers, 

solvates, polymorphs, diastereomers, N-oxides, metabolites in combination with 
pharmaceutically acceptable^ijarrier and optionally included excipient. 

Other objects and advantages of the invention will be set forth in the description 
which follows, and in part will be apparent from the description, or may be learned by the 
20 practice of the invention. The objects and the advantages of the invention may be 
released and obtained by means of the mechanism and combination pointed out in the 
appended claims. 

nVTATT.F D DESCRIPTION OF THE INVENTION 

T'he i::ompounds of the present invention may be prepared by following the 
25 reaction sequences as depicted in the schemes defined below. 
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Formula VI 



5 ideirtified as ten different cores, namely 

-(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5-ox^^ 
acetaixxide (core I); 

-(S)-N-[[3-[4-(N-piperaziny'l)phenyl]-2-oxo-5-oxazoli(lin^ 
(coreIX>; 

10 (S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]methyy 
chloropropionamide (core TU); 

(S)-N- [[3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]- 
difluoroacetamide (core iy>; 

(S)-N-[[3-Fluoro-[4-(l-pipera2inyl)-.phenyl]-2-oxo-5-oxazolidinyl]- 
1 5 dichlorroacetamide (Core V) 

(S)-N-[[3-Fluoro-[4-Q-metliyl-l-piperazinyl)-phenyl]-2-oxo-5-oxazolid^ 
acetanxide (Core VI) 

(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)phenyl]-2-oxo-5"Oxazolidinyl]- 
methyl]fluoroacetamide (core VII) 

20 (S)-N- [[3-[3-FluorO'[4-[3-( 1 a,5a,6a)-[6-(N-methyl)aininomethyl]-3-azabicyclo- 

[3 J.0]liexane]phenyl]-2-oxo-5-oxazoUdinyl]methyl]acetainide (Core Vm) 

(S)-N- [[3-[3-Flubro-4-(l -homopiperazenyl)phenyl]-2-oxo-5- 
oxazolidnyl]Methyl]acetairLide (Core IX) 

(S)-N-[[3-[3-Fluoro-4-(l-piperidnyl)phenyl]-2-oxo-5- 
25 oxa2oIidinyl]methyl]acetamide (Core X) 

were ixsed for analoguing pxuposes. 

Key ixitermediate amines of Formula VI for the analogue preparation were 
prepared from commercially available reagents wherein amines of Fonnula VI is defined 
as: Ml is NH, NHR, CHNHR, -CHCH2NHR, -CCH2NHR wh^erein R is H, ethyl, methyl, 
30 isopropyl, acetyl, cyclopropyl, alkoxy, or acetyl and U, V, Z, n and Ri are as defined 
for Formula H . 
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Some amines of Formula VI are already known in the literature and are given by 
reference and if they have been made for the first tixne or by a different procedures or 
variation of known procedure tlxey are described in de"tail in the experimental section. 

Optic^ally pure amines of Formula VI could be^ obtained either by one of a number 
of assymetxic syntheses or alternatively by resolution ifrom a racemic mixture by selective 
crystallizatioh of a sa^t prepared, with an appropriate optically active acid such as 
dibehzoyl tartrate or 10-caniphorsulfonic acid, foUow^ed by treatment with base to afford 
the optically pure amine. 

The compounds of the present invention represented by general Fonnula I may be 
prepared by the method of reaction in Scheme I: 

SCHEME-I 




FORMULA VI 



R—T R 



^2 



R—T — 




FORMULA i 



In Scheme I, the hetero aromatic group with tlie corresponding app^oidage can be 
intrqduced on the nitrogen atom of ring C of compoxmds of Fonnula VI toy one of the 
methods described below to give Formula I, wherein R12 is a suitable leaving group well 
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kno^ to one of ordinary skill in the art such as fluoro, chloro, bromo, iodo, 
SCH3, -SOaGHs, -S02CF3^ Tos or OCeHs etc., and R, T, Mi, X, Ri,U, V, Y and Z are as 
defiijied earlier. 

The aniine of structure of Formula VI is reacted with a hetero aromatic compound 
5 of Formula R-T-R12 wherein R, T and R12 are the same as defined earlier. Preferably, the 
reaction of Formula VI with R-T-R12 is carried out in a suitable solvent in the presence of 
a base such as potassium carbonate, N-ethyldiisopropyl amine or dipotassimn hydrogen 
phosphate. 

The preparation of the compounds of Formula 11 (where heterocycle is a 5 
10 membered ring of Formula VII wherein R12 is a suitable leaving group and G, J, L, Qi are 
the same as defined earlieir) is accomplished as eixemplified below in S cheme 11: 

SCHEME-il 




^1 Formula 

15 




FORMULA-II 

The amine of Formula VI is reacted with a heteroaromLatic compound of 
Formula VII to give a compoimd of Formula H. The reaction is carried out in a suitable 
solvent such as dimethyl£brmamide, dimethylacetamide, acetonitrile^ dimethylsulfoxide 
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or ethylene glycol at a suitable temperature dn the range of -VO^'C to 180°C to afEbrd 
compounds of Formula II. The presence of a suitable base such as triethylanoLne, 
diisopropylethylamine, potassixmi carbona.te, sodium bicarbonate, dipotass£imi 
hydrogenphosphate is useful in some cases to improve the yield of the reaction. 

Alternatively, for the preparation of compounds of Forrmula I, heteroaromatic 
compound of tlie Formula Vn, such as 2-bromo-thiophene is reacted with the 
interaiediate amine of Formula VI in the presence of ligands such as PalladLimi 

dibepzyliden;e acetone [Pd2(dba)3] or Pd(OAc)2 with 2,2'-Bis-(d5phenylphosphino)-l^r- 
binapthyl (BENTAJP) and bases such as cesium carbonate or sodiuxn_ t-butoxide (Ref: J. Org. 
Chem, 1999,.W, 6019-6022 and J. Org. Chem. 2000, 65, 1144-1157). Other hgands smich 

I i 

as etihylenediamine or HMEDA along with bases such as cesium carbonate or potassLum 
phosphate may also be used (Synlett, 2002, 5, 427-430). 

The transformations effected are described in the experimental section. In the 
above S3mthetic methods where specific acids, "bases, solvents, catalysts, oxidising ageants, 
reducing agents etc. are mentioned, it is to be tmderstood that the other acids, bases, 
solvents, catalysts, oxidising agents, reducing agents etc. may tDe used. Similarly, the 
reaction temperatrure and duration of the reaction may be adjusted according to the need. 
An illustrative list of particulSr compounds a.ccording to the in-vention and capable^ of 
being produced b^^ the above mentioned schemes include: 

(S)-l^-[[3 -[3-Fluoro-4-[4-(5-nitro-2-thiejnyl)-l-piperazinyL]phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide (Compoimd No.l) 

(S)-NjH[3-[3-Fluoro-4-[4-(5-fonnj(l-2-thiienyl)-l-piperaz 
oxazo!!idinyl]meihyl]acetamide (Cbmpoxmd No.2) 

(S)-N-[[3-[3-Fluoro-4-[4-(5-fonnyl-2-f\u-yl)-l.piperazinyL]phenyl]-2-oxo-5- 
oxazoHdinyl]methyl]acetamide (Compoimd No. 3) 

(S)-N-[[3 -[3-Fluoro-4-[4-(5-nitro-2-fiu-yl)«l -piperazinyl]paienyl]-2-oxo-5 
oxazolidinyl]methyl]acetamide (Compound No. 4) 

(S)-N-[[3-[3-Fluoro-4-[4-{3-tWenyip-xiitro)-5-acetyloxy}i=nethylacetate]-l- 
piperazinyl]phenyl]-2-oxo-5-oxazolidinLyl]acetamide (Coimpoimd No. 5) 

(S)- N-[[3-[4-[N-l-(5-nitro-2-thienyI) piperazinyl]-phenyl] -2-oxa-5-oxazolidiny/l]- 
methyl]-acetamide (Compoimd No. 6) 

(S)-N-[[3 -[3-Fluoro-4-[N-l - {4-(5-nitra -2-thienyl)piperaziaQyl} ]-phenyl]-2-oxo-5- 
oxazolidinyl]-methyl]-2-chloro-propioii-amide (Compound No. 7) 
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(S)-N-[[3-[3-FIuoro-4-[4-(5-nitro-2-thienyl)-l-pL3>erazinyl]phenyl]-2-oxo-5- 
oxazolidmyl]methyl]difluoroacetamide (Compoinnd No. 8) 

(S)-Nj-[[3-[-3-Fluoro -4-[N-l-(5-nitro-2-thienyl)-piperazinyl]phenyl] -2-oxo-5- 
oxozolidinyl]methyl]dichloro acetamide (Compound No 9) 

(S)-Nj-[[3-[-3-Fluoro-4-[(5-nitro-2-thienyl)-3-ine-thyl-l-piperazinyl]phenyl]-2-oxo- 
5-oxQzolidinyl]methyl] acetamide (Compound No. 1 0) 

(S)-N-[[3-[3 -Fluoro-4- [4-(5-iutro-2-thienyl)-l -pi:perazmyl]phenyl]-2 -oxo-5- 
oxazolidinyl]mefliyl]fluoroacetamide (Compounci No. 1 1) 

(S)-N-[[3-[3-Fluoro-4-C3-(la,5a,6a)-[6-{N-(5-ndtro-2-thienyl)-N- 
methyl} aminomethyl]-3-azabicyclo-[3 . 1 .0]hexanie]phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide (Conq)ound No 12). 

(S)-N-[[3-[3-Fluoro-4-n4-(5-mtro-2-thienyl)-l-homopiperazmyl]pherayl]-2-oxo-5- 
oxazolidnyl]methyl] acetamide (Compound No.L 3) 

(S)-N-[[3-[3-Fluoro-4-n4-(5-mtro-2-furyl)-l-honaopiperazinyl]pheny^l]-2-oxo-5- 
oxazolidinyl]methyl] acetamide (Compound No. 14) 

(S)-N-[[3-[3-Fluoro-4-[4-{3-thienyl(2-nitro)5-foMiyl}-l-pipera2inyl3phenyl]-2- 
oxo-5.-oxazolidinyl]-methyl]acetMnide (Compouaid No. 15) 

(S)-^^-[[3-[3-Fluoro-4-|>^-l-[4-{N-methyl-N-(5-nitro-2-fu^yl)}amino]-l- 
piperadinyl]phenyl]-2-oxo-5-oxazolidinyl]meth>^l]acetamide (Compound No. 16) 

(S)-N;-[[3-[3-Fluoro-4-[:3Kla, 5a, 6a)-[6-{N-(5-3iitro-2-furyl)-N- 
methy}aminomethyl]-3-azabicyclo [3. 1 .0]hexane] phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide (Compoimd No.1.7) 

Pharmacological Testing; 

' The compounds of the invention display antibacterial activity when tested by the 
agar incorporation method. Ttie following minimum hihiibitoiy concentrations (ng/ml) 
were obtained for representative compounds of the invention which are given below in 
the following tables. 

GUIDE TO TABLE ABBREVIATIONS: 

1) S.aureus ATCC 25923 -S.'aphylococus aureus /^TCC 25923 

2) MRS/ 1 1 5 1 87 --Methicillin Resistant Staphyloco- ecus aureus 

3) Ent. faecalis ATCC 292 12 -Enterococcus faecaiis ATCC 29212 

4) Ent. faecium 6 A - Enterococcus faecium 6A FoAa® Cipro® 

5) Strep, pne. ATCC 6303 —Streptococcus pneumowtiae ATCC 6303 

6) Strep.pyog. ATCC 196 1 5 -Streptococcus pyogenes 

7) S. epidermidis - Staphylococcus epidermidis ATCC 12228 
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The in vitro antibacterial activity of the conxpoimds were demonstrated by the agar 
inc(^rporation method (NCCLS M 7 and M 100-SS documents). Briefly-, the compounds 
were dissolved in DMSO and doubling dilution of i:he compounds were incorporated into 
Meer Hilton agar before solidification. Inoculum was prepared by suspending 4 to 5 
5 colonies into 5 ml of normal saline solution and acJjusting the turbility to 0.5 Macfarland 
turbidity standard tables (1.5 x 10^ CFU/ml), aft^x appropriate dilutions, 10^ CFU/spot 
was transfered into the surface of dried plate and incubated for 18 houjs (24 hours for 
MRSN studies). The concentration showing no ^owth of the inoculated culture was 
recorded as the MIC. Appropriate ATCC standard strains were simultaneously tested and 
10 result recorded only when the MIC's against standard antibiotics were within the 
acceptable range. 

Xlie dpmpoxmds pf th.e present invention represented by general Formula I may be 
prei^ared by jthe method; of reaction in Scheme 1. Kley intermediate amines of Formula VI 
for fflie aonalogue preparation were prepared by the synthetic procedures described below 
15 or fiiom cominercially available reagents. . 

Amines already known in the literature are given by reference and if they have 
been made by a different procedures they are descriT>ed in detail. 

Ivdainly eight different amines of Formula "VI identified as eigh"t different cores 

namely 

20 (S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)pheny^l]-2-oxo-5-oxazoIidin3^1]methyl] acet- 

amide (core I), 

(S)-N-[[3-[4-(N-piperazinyl)phenyl]-2-oxo-5-oxazoliduiyl]methyl]acetamide 
(core'n), 

(S)-N-[[3-[3-FluoroT-4-(N-piperazinyl)pheny-l]-2-oxo-5-oxazoUdin>^l]meA^ 
25 cHloropropionamide (core III), 

(S)-N-[[3-[3-Flupro-4--(N-piperazinyl)pheny'l]-2-oxo-5-oxazohdinyl]methyl]-- 
difluoroacetami(^'=* (core IV), 

(S)-N-[[3-Fluoro-[4-Cl-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]- 
dichloroacetamide (Core V), 

30 (S)-N-[[3-Fluoro-[4-(3-methyl-l-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]- 
acetamide (Core VI), 

25. 
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(S)-N-[[3-[3-Fluoro-4-(N-piperazinyl)phe3iyl]-2-oxo-5-oxazolidinyl]- 
methyl]fluoroacetamide (core VIT) 

(S)-N-[[3-[3-Fluoro-[4-[3-(la,5a,6a)-[6-CK-methyl)aininometlayl]-3-a^^ 
[3 . 1 .0]hexane]phenyl]-2-oxo-5-oxazolidiri.yl]methyl]acetamide (Core VIII) 

5 (S)-N-[[3-[3-Fluoro-4-(l-homopiperazeny-l)phenyl]-2-oxo-5- 
oxazolidnyI]Methyl] acetamide (Core IX) 

(S)-N-[[3-[3-Fluoro-4-^(l-piperidnyl)plien3^1]-2-oxo-5- 
oxazplidinyl]methyl] acetamide (Core X) 

are shown in the examples given below. 

3 Most of the compoimds were characterized using NMR, IR an.d were purified by 

chromatography. Crude products were subjected to colimm chromatographic purification 
using silica gel (100-200 or 60-120 mesh) as stationary phase. 

The examples mentioned below demonstrate the general synthetic procedure as 
well as the specific preparation for the prepara^tion for the preferreci compound. The 
5 ex:amples are given to illustrate the details of the invention and should, not be constrained 
to limit the scope of the present invention. 

EXAMPLE 1 

Analogues of (S)-N'[[3-[3-FluorO'4-(N'piperaziMtyl)phenyl]-2'OXO'5- 
oxazolidinyijmethyl] acetamide(core I) 

3 The hetero aromatic group with the corresponding appendage ca,n be introduced on 

the nitrogen atom of ring C of compounds of Forr^iula I by the methods described below: 

General procedure: 

The amine of Formula VI is reacted with, a heteroaromatic connpound of Formula 
VII having R12 as a suitable leaving group such as fluoro, chloro, bromo, iodo, SCH3, - 

5 SO2CH3, -SO2CF3, Tos or OCaHs etc. as defined earlier for Scheme I. Qi, G, J and L are 
as defined for Formula n. Ttie reaction is carried out in a suitable solvent such as 
dimethylformamide, dimethylacetamide, acetonitrile, dimethylsulfoxide or ethylene 
glycol at a suitable temperature in the range of -70°C to 180*^C to afford compounds of 
Formula n. The presence of a suitable base such :as triethylamine, diisopropylethylamine, 

3 potassium carbonate, sodium bicarbonate, dipotassiimi hydrogenphospliate is usefiil in 
som^ cases to improve the yield of the reaction. 
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The following compounds were made following tlxis method: 

Corypound iNo 1: (S)-N-[I3-[3-Fluoro-4-(4-(5-nit:ro-2-thienyl-).l.f3iperazmyl]phenyl]- 
2-oxo-5-oxazoIidinLyl] methyl] acetamide 

5 To the (S)-]Sr-[[3-[3-Fluoro-4-(l-piperazinyl)-phenyl]-2-oxo-5- oxazoUdinylJmethyl] 
acetamide trifluoroacetate prepared by the method given in U.S. latent No 5,700,799 
(4.58 mmol) in acetonitrile (40 mL), N-ethyl-diisopropylamine (5.9 g, 0.045 mol) and 5- 
bromo-2-nitro-thiophene (0.86 g, 5.27 mmol) wer-e added and heatesd at 60 °C for 4 hrs. 
The reaction mixtijxe was cooled and evaporated in vacuo. The residue was dissolved ia 

} dichloromethane (IDCM) and washed with water and saturated sodium chloride solution. 
The organic layer was dried over sodiiun sulphato and evaporated ixi vacuo. The residue 
was purified by column chromatography using DCM-500 mL, IV» MeOH/DCM - 2O0 
mL, 2% MeOH/DCM -200mL, 3% MeOH/DCMI - 500 mL. The product eluted in 3% 
MeOH/DCM. Product was sonicated in diethylether for 1 0 min, filterred and dried in air to 

5 get 0.493 g of the title compound. m.p. 171-174 °C 

^HNMR (CEJCIb): 6ppm 7.8 (d, IH), 7.5 (dd, IH), 7. 11 (dd, IH), 6.9^ (t, IH), 6.02 (m, 
2H),.4.77 (mi, IH), 4.01 :(t, IH), 3.85-3.5 (m, 7H), 3.23 (m, 4H), 2.03 (s, 3H) 

M+1 = 464, M+Na = 48^6, M+]^= 502, M-NO2 = 418 

3 Compound No. 2: (S)-N-II3-[3-FIuoro^.[4.(5-formyl-2.thienyI-)-l- 
piperazinyI]phenyl]-2-oxo-5-oxazolidinyI]methyl]acetamide 

To the (S)-lsr-[[3-[3-Fluoro-4-(l-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl] 
acetamide trifluora acetate (2.28 mmol) in acetonitxile (20 mL), N-ettiyl-diisopropylamine 

5 (3 g, 22.8 mmol) and 5-'bromo-2-thiophenecarboxaldehyde (0.64 g, 3.4 mmol) were 
added and heated at 80 °C for 30 hrs. The reaction, mixture was cooled and evaporated in 
vacuo. The residue was dissolved in dichloromethane (DCM) and washed with water and 
sodium chloride solution. The organic layer was dried over sodium sulphate and 
evapjorated in vacuo. The residue was purified by" colimin chromatography using DCM- 

3 200 mL, 1% iMeOEi/DCM ~ 200 mL, 2% MeOH/DCM -400mL, 3^^ MeOH/DCM - BOO 
mL. The prcjduct eluted in 3% MeOH/DCM, Ttie product was digested with hexane, 
filtered and dried in air to get 0.06 g of the title compound, m.p. 180 "^C (dec), 207 °C. 
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^mtMR (CDCI3): 5ppm 9.58 (s, IH), 7.51 (m, 2H), 7.09 (d, IH), 6.95 (t, IH), 6.16 (d, 
IH), 5.98 (t, IH), 4.78 (m, IH), 4.00 (t, IH), 3.8-3 ,45 (m, 7H), 3.2 (m, 4H>, 2.03 (s, 3H). 
M+1 = 447, M+Na = 469, M+K = 485 

5 Compound No. 3: (S)-N-[[3-(3-Fluoro-4-[4-(5--formyI-2-furyl)-l-piperajzinyl]phenyl]- 
2-oxo-5-oxazoIidinyl] methyl] acetamide 

To the (S)-N-[[3-[3-Fluoro-4-(l-piperazinyl)-phenyl]-2-oxo--5-oxazc>lidinyl]methyl] 
acetamide (1.14 mmol) in acetonitrile (10 mL), DN[-ethyl-diisopropylaniirLe (0.29 g, 2.29 
mmol) and 5-bromo-2-ftiraldehyde (0.3 g, 1 .72 mmol) were added and hearted at 80 for 

) 10 hrs. The reaction mixture was cooled and evaporated in vacuo. The residue was taken 
in d^chloroniethane (DCM) and washed with water and sodium chloride solution. The 
organic layer was dried over sodium sulphate and evaporated in vacuo. T"he residue was 
purified by jcolumn chromatography DCM-30O mL, 1% MeOH/DCM — 200 mL, 2% 
MeOH/DCM; -800mL,i 3% MeOH/DCM - BOO mL. The product eluted in 3% 

) MeOH/DCM. The product was digested with diet:hylether, filtered and dried in air to get 
0.17 g of the title compound, m.p. 176 °C 

^HNMR (CDCI3): 8ppm 9.11 (m, IH), 7.5 (dd, IHL), 7.28 (s, IH), 7.09 (d, nH), 6.96 (t, 
IH), 6.00 (t, IH), 5.38 (d, IH), 4.79 (m, IH), 4.04 (t, IH), 3.85-3.55 (m, 70), 3.1 (m, 4H), 
2.04 (s, 3H) 

) M+1 = 431, M+Na = 453, M+K = 469 

Compound No. 4: (S)-N-I[3-[3-Fluoro-4-[4-(5-nitro-2-furyl)-l-piperaziwiyl]phenyl]-2- 
oxo-jS-oxazolidinyl] methyl] acetamide 

To the (S)-N-[[3-i3-Fluoro-4^(l -piperazinyl)-phenyl]-2-oxo-5-oxazo lidinyl]methyl] 
) acetamide hydrochloride (1.14 mmol) in N,N-dimethylformamide (10 nnL), potassium 
carbi5nate (l[57 g, 11.4 mmol) was adddd and stiored for 15 min. 5-bromLO-2-nitro-fiiran 
(0.1 9g, 1.31 mmol) was added to the reaction mixture and it was s-tirred at room 
temperature for 3 hrs, when no reaction took place. Then sodium hydroxide (0.07 g) was 
added to the reaction mixture and stirred for 17 Irrs. The reaction mixtu-re was taken in 
) dichloromethane (DCM) and washed with water and sodium chloride solution. The 
organic layer was dried over sodiimi sulphate and evaporated in vacuo. TIhe residue was 
purified by column chromatography using DCM-200 mL, 1% MeOH/DCM - 200 mL, 
2% MeOH/DCM - 1 L. The product eluted in 2% MeOH/DCM. Th.^ product was 
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digested with diethylether, filtered and dried in air to get 0.32 g of th.e title compound. 
in.p. 191-204°C 

'HNMR (CDCI3): 5ppm 7.5 (m, 2H), 7.1 (d, IH), 6.95 (t, IH), 5.93 (t, 1 H), 5.41 (d, IH), 

4.77 (m, IH), 4.03 (t, IH), 3.8-3.5 (m, 7H), 3.17 (m, 4H), 2.02 (s, 3H). 

5 M-+]l = 448,1 M+Na = 470, M+K = 486, M-NO2 = 486. 

I 

Compound! No-1^: (S)-N-[[3-[3-Fluoro-4-[4-{3-thionyl(2-iiitro)5-formyI]-l- 
pip'erazmyl] pheiiyl]-2-oxo-5-oxazoliclmyl] methyl] acetamide. 

(S)-N-[[3-[3-Fluoro-4-[N-l[443-thiophene(2-mtro)-(5-acetyloxy)^^ 

acetate]piperazinyl]phenyl]-2-oxo-5-oxazolidmyl]acetamide (0.16 gm, 0 .0269 moles) was 
3 taken in IN HCL (20ml) and stirred at room temparature for 5hrs. The? reaction mixture 
was extracted with dichloromethane, dried on sodium sulphate and concentrated. The 
crade compound was purified by column chromatography by eluting witli 2% methanol in 
dichloromethane. 

Yield: 0.02 g 

) H NMR ^MSO): 10.0(s,lH,CHO )8.18 (m,lH,NH), 7.8(d,lH,Ar-H),7.79(d,lH,Ar- 
H),7.11-7.0,.n,2H,Ar-H),4.76(nviH,CH)A0(tJH,^ 
3.3tm,l mj'2.0(s,3H,C{DCH3). 

Cohipound No. 5: (S)-!N-[[3-[3-Fluoro-4-[4-{3-thionyl-(2-nitro)-5-acetyloxy} 
methylacetate]-l-piperazmyl]phenyl]-2-oxo-5-oxazolidmyl]acetamide. 

) (S)-N[[3-[3-Fluoro-4-(N- 1 -piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]methyI] acetamide 
(0.67 gm,L53 moles) was dissolved in acetonitrile. To this, N-Ethyl ddisopropyl amine 
(0.397,3-07 moles) and 5-nitro-4-bromo-thiophene~2-acetyloxy meth^^lacetate (0.594 
gm,2.3 moles) were added and the reaction mixture was heated at 60°C for 6-8 hrs. The 
reaction mixture was concentrated. The cmde compound was puri£ed by colunm 
chromatography eluting with 2% Methanol in dichloromethane. 

^HNMR (CDCI3): 5ppm 7.76 (s, IH, Ar-H), 7.53 (d,lH, Ar-H),7.12 (d, IDH, Ar-H),6.97 
(m, IH, ArH), 6.91 (s, IH, CH), 6.1 (m, IH, NH), 4.8 (m, IH, CH), 4.0 (xn, IH, CH), 

3.78 (m, 7Hi CH2), 3.28 (m, 4H, CH2), 2.2 (s, 6H), 2.0 (s, 3H, CH3). 
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EXAMPLE 2 

Analogues aif (S)-N-[[3-T[4-(l-piperazinyl)-phenyll-2-oxo-5- 
oxazolidinyli methyl] acfetamide (core II) 

5 ' 

Compound ISo. 6: Preparation of (S)- N- [[3-[4-[N-l-(5-nitro-2-thienyl) piperazinyl]- 
phenyll-2-oxa-5-oxazolidinyl]-methyl]-acetamide. 

(S)-N-[[3-[4--(l-piperazmyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acetaniide 
10 trifluoroacetate (1 .076 nrniol) was stirred with acetone and K2CO3(200mg) for 5 minutes, 
then filtered and concentrated under reduced pressure. The residue was dissolved in 
DMSO and stirred at room temperature. To this, a stirred solution of K2CO3 (224 mg, 
1.61 nmiol) and 2-bromo-5-nitro-thiophene (246 mg, 1.18 mmol) was added at room 
temperature and stirred for overnight. The reaction mixture was quenched with water and 
15 extracted with DCM. The organic layer was dried over anhydrous Na2S04 and 
concentrated under reduced pressure to get the crude product which was purified by 
column chrotjLiatography. (Silica gel- 100-200 mesh sige) eluent: 1-2% MeOH in DCM to 
yield 75 mg of the title compomid. 

NMR (CDCI3) 6 ppm: 7.84-7.83 (IH, s, -Ar), 7.49-7.46 (2H, d, -Ar), 7.01-6.98 (2H, d, 
10 -Ar), 6.06-6. 04 (IH, s, -Ar), 5.98-5.96 (IH, m, -NH), 4.810-4.78 (IH, m, -CH), 4.10-4.04 
(IH, t, -CH2), 3.83-3.74 (3H,*m, -CH2), 3.66-3.55 (4H, s, -CH2), 3.36-3.33 (4H, s, -CH2), 
2.06(3H,s,-CH3). 

M+l= 446, M-NO2 = 400 

EXAMPLE 3 

15 Analogues of (S)-N-[[3-[3-Fluoro-[4-(l-piperazmyl)-phenyl]-2-oxo-5-oxazolidinyl]-2- 
chloro-propionamide. (Core HI) 

Compound No. 7: Preparation of (S)-N-[[3-[3-FIuoro-4.[N-l-{4-(5-nitro-2- 
thienyl)pipex*azmyl}]-phenyl]-2-oxo-5-oxazolidinyl]-methyl]-2-chloro-propionamid 

(S)-N-[[3-FI'iioro-[4-(l-piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]-2-chloro- 
JO propionamide (WO 00/32599) (0.22gm,0.454 moles) was taken in acetonitrile. To this, 
N-et^yldiisopropylamine (0.117 gm,0.9 moles) and 5-nitro-2-bromo-thiophene (0.13 gm, 
0.681 moles) were added and the reaction mixture was heated at 60^C for 6-8 hrs. The 
reaction mixiture was concentrated and the crude compound was purified by colxunn 
chromatography eluting with 2% MeOH in dichloromethane. 
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'HNMR (CDCI3): 6ppm 8.23 (m, IH, NH), 7.8 (d, IH, Ar-H), 7.47 (m, IH, Ar-H), 6.98 
(m, IH, ^-H), 6.95 (m, IH, Ar-H), 6.06 (d, IH, Ar-H), 4.79 (m, IH, CH), 4.45 (m, IH, 
CH), 4.0 (m, IH, CH), 3.81 (m, IH, CH), 3.5 (m, 6H, CH2), 3.22 (m, 4H, NCH2), 1.62 (d, 
3H, CH3). 

5 EXAMPLE 4 

Analogues of (S)-N-[[3-[3-FIuoro-4-(N-l-piperazinyl)phenyl]-2-oxo-5-oxazolidinyl]- 
metbyl]— difluoroacetamide (core IV) 

CompoimndlNo. 8: (S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-thienyl)-l-piperazinyllpheMyl]- 
2-oxo-5-oxazoIidinyl]n]ethyl]diflxioroacetainide 

0 To the i(S)-N-[[3-[3-Fluoro-4-(l-piperazmyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]- 
difluoroacetamide (l.O^ imnol, prepared as described in WO 00/32599) in acetonitrile (15 
ntiL), N-ethyl-diisopropylamine (0.27 g, 2.11 mol) and 5-bromo-2-iutro-thiophene (0.2 g, 
1.21 miLiol) were added and the reaction mixture was heated at 60'*C for 5 hrs. The 
reaction mixture was cooled and evaporated in vacuo. The residue was dissolved in 

5 dichloroimethane (DCM) and washed with water and sodium chloride solution. The 
organic layer was dried over sodixun sulphate and evaporated in vacuo. The residue was 
purified Ijy column chromatograpliy using DCM-200 mL, 1% MeOH/DCM-100 mL, 2% 
MeOH/r>CM-300mL. The pfpduct eluted in 2% MeOH/DCM. The product was 
triturated with hexane, filtered and dried in air to get 0.05 g of the title compound. 

0 ^HISMR (CpCh): 8ppm 7.82 (d, IH), 7.48 (dd, IH), 7.12 (d, IH), 6.97 (t, IH), 6.8 ( t, 
lH)i 6.2-5.65 (m, 2H), 4.8 (m, IH), 4.1 (t, IH), 3.8-3.4 (m,7H), 3.2 (m. 4H). 

M+t = 499,'M+Na = 512, M+K = 538, M-NO2 = 454 

' i 

EXAMPLE 5 

Analogues of (S)-N-[[3-[3-Fluoro-4-(l-piperazinyl)-phenyI]-2-oxo-5-oxazolidinyl]- 
5 methyl] dichloroacetamide (Core V) 

Compound No 9:(S)-N-[[3-[-3-il^oro -4-[4-(5-nitro-2-thienyl)-l-piperaziDvi]phenyI]- 
2-OX0-5— oxozolidinyl]inethyl]dicliloro acetamide: 

(S)-N-E [B-Fluoro- [4-( 1 -piperazin3^1)-phenyl]-2-oxo-5-oxazolidinyl] -dichloroacetamide 
(0.996 mmoles, WO 00/32599) was taken in acetonitrile. To this, were added N- 
0 ethyldiisopropylamine (0.35 ml, 1 .984 m.moles) and 5-nitro-2-bromo-thiophene (309 mg, 
1.48: m-xnoles). The reaction mixture was heated at 60^ C for 6-8 hrs. The reaction 
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mixture was concentrated. Xhe residue obtained was dissolved in ethyl acetate, washed 
with water. The organic layer was dried over anhydrous sodium sulphate and 
concentrated under reduced pressure to get the cnide product. The crude compound was 
purified by column chromatography eluting with 2^o MeOH in dichloromethane. The 
5 prod-xict was triturated with, ether, filtered and driesd in air to get 0.15 g of the title 
conjipound. 

^minVCR (CDCl3)8 PPM: 8.98-8.96 (b, 1H,-NH), 7.833-7.81(d,lH), 7.77-7.49 (dd, IH), 
7,11-7.10 (dlH), 7.039i6.97Ct,lH), 6.27(s,lH), 6.18-^ .16(d,lH), 4.85~4,84(d,lH), 4.13- 
4.7(t,lH),3.83-3.78(t,lH),3.67-3.58(6H), 3.29-3.24(4- H), 

0 EXAMPLE 6 

Analogues of (S)-N-[ [3-Fluoro-4-(3-methyl-l-piper ^zinyl)-phenyl]-2-oxo-5- 
oxazolidinyl] methyl] -acetaniide (Core VI) 

Compound No.lO: (S)-N-[[3-[-3-Fluoro-4-[4-(5-iiitr-o-2-thienyl)-3-methyI-l- 
pip e r aziny 1] ph eny 1] -2-oxo-5-oxozoIidinyl] methyl] a <:etamide : 

5 (S)-]Sf-[ [3-Fluoro-[4-(3-methyl- 1 -piperazinyl)-phenyl] -2-oxo-5-oxazolidinyl]-acetamide 
(1.5:5 nunoles) was taken in. acetonitrile. To this, w^ere added N-ethyldiisopropylamine 
(l.Op ml, 6.22 m.moles) and 5-nitro-2-bromo-thioplx«ie (485 mg, 2.33 m.moles). The 
reacjtion mij^ture was heated *at 6(f C for 6-8 hrs. TtLC reaction mixture was concetrated. 
The xcsiuuc ju>otained was dissolved in ethyl acetate, washed with water. The organic layer 

0 was dried oyer anhydrous sodium sulphate and concentrated under reduced pressure to 
get tLhe crude product. The crude compound was i>urified by column chromatography 
eluting with 2% MeOH in dichloromethane. The product was triturated with ether, 
filtered and dried in air to get 0,07 g of the title compound. 

^HNTMR (CDCl3)8 PPM: 7.8 17-7.801(d,lH), 7.507-7.^60(d,lH), 7.116-7.087(d,lH), 
5 6.958-6.928(t,lH), 5.972-5 .9 56(d,2H),4.787-4.796(t,l H), 4.02-3. 99(2H), 3.79-3.29(8H), 
3.06-3.01(2H), 2.04(s,3H), 1 .05-L48(d,3H). 

EXAMPLE 7 

Analogues of (S)-N-[[3- I3-Fluoro-4-(N-piperazi3iyl)phenyll-2-oxo-5-oxazolidmyl]- 
metlmyl] fluproacetamide (core VII) 

0 Coiripound No.ll: (S)-N-([3-[3-Fluoro-4-[4-(5-nitro-2-thienyl)-l- 
pipe|i-azinyl]!phenyl]-2-pxo-3-oxazolidinyl] methyl] fluoroacetamide 
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To the (S)-N-[[3-[3-Fluoro-4-( 1 -piperazinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl] 
flxioi|oacetam|ide (0.88 irunol, prepared as described in WO 00/32599) in acetonitrile (15 
mL), N-ethyl-diisopropylamine (0.23 g, 1.75 mol) and 5-bromo-2-nitro-thiophene (0.16 
g, 1 mmol) were added and heated at 60 "C for 17 hrs. The reaction mixiture was cooled 
5 and evaporated in vacuo. The residue was talcen in dichloromethane pCM) and washed 
with water and satd. sodium chloride solution. The organic layer was dried over anhyd. 
sodium sulphate and evaporated in vacuo. The residue was purified by column 
cliromatography using r>CM-400 mL, 1% MeOH/DCM-200 mL, 2«/& MeOH/DCM- 
6O0mL. The product eluted in 2% MeOH/DClM. The product was triturated with hexane, 
1 0 filtered and dried in air to get 0.08 g of tiie title compound. m.p. = 145-1 50 ''C. 

'HNMR (CDCI3): 6ppnti 7.8 (d, IH), 7.48 (dd, IH), 7.12 (dd, IH), 6.96 (t, IH), 6.79 (m, 
IH), 6.02 (d, IH), 4.95-4.7 (m, 3H), 4.04 (t, IPI), 3.85-3.4 (m, 7H), 3.21 (nn, 4H) 

IVl+H - 482, iM+Na = 504 

EXAMPLE 8 

15 Ajialogues of (S)-ISr-I[3-[3-Fluoro-4-I3-Cla,5a,6a)-6-[(N-methyl)a«3iinomethyIl-3- 
azabicycIo-[3.1 .0]hexatteJphenyI]-2-oxo-5-oxazolidinyl]methyl]acetamjlde (Core VHI) 

Compound No.l2 (S)-Nr-[[3i[3-FIuoro-4-[3-Cla,5a,6a)-[6-{N-(5-nitro-Z-thienyl)-N- 
methyl} amuiomethyl]-3-azabicycIo-[3.1.0]hi exane]phenyl]-2-oxo-5- 
O3:azo]idinyl]methyl]acetamide 

20 CS)-N-[[3-[3-Fluoro-4-[3-(la,5a,6a)-[6-(N-rrxethyl)aminomethyI]-3-azabdcyclo- 

[3.1.0]hexane]phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide (0.84 mm.ol, prepared as 
described in WO 02062 78) was taken in acetonitrile (20 mL). To this, were added N- 
ethyldiisopropylamine (0.43g, 3.36 mmol) and 5-nitro-2-bromo-thiophene (0.262 g, 1.26 
irunql) and the reaction mixture was heated at 60° C for 48 hrs. The reaction mixture was 

25 con<^trated] The residu.te obtained was dissol-ved in ethyl acetate and washed with water. 
The iorganic j layer was dried over anhydrous sodium sulphate and concentrated under 
reduped pressure to get the crude product The crude compound was purii.fied by colunm 
cliromatography eluting with 2% MeOH in dichloromethane. The product was triturated 
with ether, filtered and dxied in air to get 0.12 g of the title compound. 
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'HNMR (CDCl3)6: 7.80-7.78 (d,lH), 7.36-7.30 (d,lH), 7.01-6.98 ((L,1H), 6.64-6.58(t,lH), 
6.26 (m,lH), 5.88-5.8(d, IH), 4.75-4.73 (m,lia), 4.01-3.95 (t,lH), 3.^4-3.56 (5H), 3.36- 
3.34 (d,2H), 3.25-3.22 (d,2H), 3.16 (s,3H), 2.01(s,3H), 1.63 (s,2H), 1.34 (b, IH). 

Compound No.l 7 (S)-N-[[3-[3-Fluoro-4-[3-<l(x, 5a, 6a)-[6-{N-(5-nitro-2-furyl)-N- 
5 methy} aminomethyl]-3-azabicycIo [3.1.0] tiexane] phenyl]-2-oxo-5- 
oxazolidinyljmethyljacetamide 

The title compound was prepared foUowinig the process described in Example 1, 
Compound No. 4 by using (S)-N-[[3-[3-Fluoro-4-[3-(la, 5a, 
6a)r{6-{N-methy}aininomethyl]-3-azabicyclo [3.1.0]hexane] phenyl]-2-oxo- 

10 5-03^azolidinyl]methyl]acetamide. 

Yeiid: 0.15 g 

NMR (CDCI3): 7.5 (ci,lH, Ar-H), 7.35(d,lH, Ar-H), 7.0 (d,lH Ar-H), 6.6(t, IH, Ar- 
H). 5.95(m,lH, -NH), 5.33 (d,lH, Ar-H), 4.7 C^,1H, CH), 3.98 (,1H:, CH), 3.72-3.69 
(m,5H), 3.41-3.38 (d,2H,CH2), 3.23-3.20 (d,2U,CH2), 3.13 (s, 3H, -t^CHa), 2.00 (s,3H, 
15 COCH3), 1.64 (m, 2H), 1 .27 (t,lH). 

EXAM3PLE 9 

Analogues of (S)-N-[[3-[3-Fluoro-4-(l-homopiperazenyl)phenyIl— 2-oxo-5- 
oxazolidnyl] MethyQacetamide (Core IX) 

Compound No.l3: (S)-]N-I[3-[3-FIuoro-4-[4-(5-nitro-2-thienyl)-l- 
^0 homopiperazenyl]phenyI]-2-oxo-5-oxazoIidmyl]metbyI]acetamide. 

The [title Coikpound was prepared following the process described in Example .1 using the 
correspondinjg (S)-N-[[3i- [3-Fluoro-4-(l -homopiperazinyl)phenyl]-2— oxo-5- 
oxazolidiiiyl]methyl]acetamide instead of (S)-IN-[[3-[3-Fluoro-4-(l-p>ipera2inyl)phenyl]- 
2-oxo-5-oxazolidinyl]methyl] acetamide. 

15 Yield: 0.22 g 

NMR (CDCI3) : 7.78 Cd,lH),7.41(dd,lH),7.02 (dd,lH) 5.96 (m,lE[),5.86(d,lH) 
4.76(m,lH) 4.00 (t,lH), 3.8-3.5 (m,9H), 2.15 Cm,2H), 2.02(s3H). 

M+H = 478, M4-Na:=50O,M+K =516, M-N02— 432 
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Compound No. 14s (S)-N-I[3-[3-FIuoro-4-[4-(5-nitro-2-furyl)-l- 
homopiperazinyl]phenyl]-2-oxo-5-oxazoIidjuiyI]metbyl]acetam£de. 

The title Compound, was prepared following tlie process described in Example 1, 
Compound l>Jo. 4 by using the corresponding (S)-N-[[3-[3-Fluoro— 4-(l- 
honlopiperazinyl)ptienyl]-2-oxo-5-oxazolidin.yl]methyI]acetamide instead of (S)-N-[[3 - 
[3-Eluro-4-(i-piperazinyl)phenyl]-2-oxo-5-ox:azolidinyl]methyl]ac5etamide. 

Yield -0.24gm 

'H NMR (CDCb): 7.5(d,lH,Ar-H),7.38(d,lH:^-H),6.86 (t,lH,Ar-H) 6.0 
(s,lH,NH),5.33(lH,d,Ar-H), 4.76 (m,lH.CH>, 4.00 (t,lH.CH),3.76-3.69(m,7H,CH2),3-65 
3.5(m,2H,CH2), 2.1 l(m,2H,CH2), 2.02 (s,3H,COCH3). 

EXAMPLE 10 

(S)-N-[[3-[3-Fluoro-4-(l-piperidnyl)phenyl]-2-oxo-5-oxazolidiimyI]metliyl]acetainicie 
(Core X) 

Conipound 3Vo.l6 (S)-N-[[3-[3-Fluoro-4-IN-l-[4-{I>r-methyI-N-(5-nitro-2- 

) furyl)}ammp)-l-piperadinyI]phenyI]-2-oxo-5-oxazoIidinyl]metliyl]acetamide. 

The title cbmpound was prepared following the process described in Examples 1, 
Compound No.4 by lVsing(S)-N-[[3-[3-Fluoro-4-[N-l-[4{N-methyl-N-amino-l- 
piperadinyl]phenyl] -2-oxo-5-oxazolidinyl]m©thyl] acetamide. 

Yield: 0.021 g 

) 'H NMR (CDCI3): 7.5 (m,3H^-H), 7.0 (na^H,Ar-H), 6,0(lH,m,NH), 4.7 (m.lH,CH), 
4.1(t,lH,CH), 3.8-3 .5(m,9H,),3.0-2.8 (m,4H,),2.0(s,3H,COCH3). 

While the present invention has been described in terms of its specific 
embodiments, certain modifications and equivalents will be apparent to those skilleci in 
the art and are intended to be included within, the scope of the present invention. 
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We'Claim: 

1 . A compound having the structure of Formula I: 




FORMULA I 

and its phannaceutically acceptable salts, solvates, polymorphs, enantiome=rs, 
diast^reomers, N-oxides, prodrugs or metabolites, wherein 

T is; five membered (iin)substituted heterocyclic ring w^ith exclusively ome 
heteroatom, selected from oxygen, nitrogen and sulphur; aryl, substituted aryl, 
bound to the ring C including aryl and five membered heteroaryl which are furttaier 
substituted by a group represented by R, wherein R is selected from the gro-«p 
consisting of H, CHO, Cue alkyl, F, CI, Br,I, -CN, COR5,COOR5, N(R6,R--7), 
NHCOC(R8, R9, Rio), NHCOORio, CON (R6, R7), CH2NO2, NO2, CH(OAc32, 
CH2R8, CHR9, -CH = lilrORio, -C=CH-R5, OR5, SR5, -CCR9)==C(R9)N02, Ci -12 
alkyl substituted with one or more of F, CI, Br, I, OR4, SR^; wherein R4 and R5 are 
independently selected from H, Ci-12 alkyl, C3-12 cycloallcyl, Ci-6 alkoxy, C 1-6 
alkyl substituted with one oir more of F, CI, Br, I or OH, aryl, heteroaryl; Re aaid 
R7, are independently selected from H, optionally substituted Ci-12 alkyl, C3— 12 
cycloalkyl, Ci-6 alkoxy; Rg and R9 are independently selecte^d from H, Ci-6 alk^yl, 
F, CI, Br, I, Cri2 alkyl substituted with one or more of F, CI, Br, I, OR5, SR5, 
NCRelR?); Rio= H, optionally substituted C1.12 alkyl, C3.12 cyoloalkyl. Cue alko5s::y, 
Ci-6 alkyl, aryl, heteroaryl; 

n is an integer in the range firom 0 to 3; 

X is C, CH, CH-S, CH-0, NT, CHNRn, CHCH2NR11, CCHzKTRn, wherem R^, is 
hydrogen, optionally substituted C,_^2 alkyl, 03 ^2 cycloalkyl, Cj^^ alkoxy, C 
alkyl, Ci-6alkylcarbonyl, Ci-e alkylcarboxy, aryl, heteroaryl; 
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Y and Z are independently selected from hydrogen, C-, , alkyL C, and 

-l-o ' 3-12 

cycloalkyl 3 bridging groups; 

U and V are independently selected from hydrogen, optionally substituted C 
alkyl, F, CI, Br, C, aSkyl substituted with one or more of F, CI, Br, I, preferably 
U and V are hydrogen or fluoro; 

Ri is;selected from the group consisting of - NHC(=0)R2 , N"(R3, R4), -NR2C(=S) 
R3, 

-NR2C(=S)SR3, wherein R2 is hydrogen, Cj.jj alkyl, C3 cycloalkyl, C,^ alkoxy, 
C,^ alkyl substituted with one or more of F, CI, Br, I or OH; R3,R4 are 
independently selected from hydrogen, C,.,^ alkyl, C^^^ cycloalkyl, Cj^ alkoxy, C 
,^ alkyl substituted with one or more of F, CI, Br, I or OH. 

A compound having the structure of Formula 11: 

J.^ ^> Y U 

M-{CH2)n y ' 

FORMULA-n 

and its pharmaceutically accq>table salts, solvates, polymoipks, enantiomers, 
diastereomers, N-oxides, prodrugs, or metabolites, wherein 

Ri is selected from the groiq> consisting of (1) -NHC(=0)R2; (2) -N(R3, R4); (3) - 
NR2C(=S)R3; (4) -NR2C(=S)SR3 wherein R2, R3, R4 are independently hydrogen, 
Ci-12 alkyl, C3-12 cycloalkyl, Ci^ alkoxy, Ci^ alkyl substituted one or more of F, 
CI, Br, I. OH; 

U and V are independently selected from hydrogen, optionally substituted Ci^ 
alkyl, F, CI, Br, C1.12 aSkyl substituted with one or more of F, CI, Br, I; 

Y and Z are independently selected from (1) hydrogen, (2) Ci_6 alkyl, (3) C3.12 
cycloalkyl (4) C0.3 bridging group. 
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) 



3. 



X is selected from C, CH, CH-S, CH-O, N, CHNRn, CHCHzNRn, CCH2NR1 1; 
wherein ^ is hydrogen, optionally substituted C^^^^ alkyl; C^^^ cycloalkyl, C 

alkoxy, C , , alkyl, Ci-6alkylcarbonyl, Ci-e alkylcarboxy, aryl, heteroaryl; 



G, J, L are independently selected from H, Ci-6 alkyl, F, CI, Br,I, -CN, CHO, 
COR5,COOR5, CH(OAc)2, NCReJRy), NHCOC(R8, R9, Rio), CON (R6, R?), 
NHCOORio, CH2NO2, NO2, CH2R8i CHR9, -CH = N-ORio, -C^CH-Rs, OR5, 
SR5, -C(R9)=C(R9)N02, Ci-12 alkyl substituted with one or more of F, CI, Br, I, 
OR4, SR4; wherein R5 is selected from H, Ci-12 alkyl, C3-12 cycloalkyl, C1.6 alkzoxy, 
Ci-6 alkyl substituted with one or more of F, CI, Br, I or OH, aryl, heteroaryU; R6 
and R7, are independently selected from H, optionally substituted Ci-12 alkyl,. 
cycloalkyl, Ci-6 alkoxy; Rg and R9 are independently selected from H, Ci-6 a.lkyl, 
F, CI, Br, I, Ci-12 alkyl substituted with one or more of F, CI, Br, I, OR5, SR5, 
N(R6j,R7); Rio= H, optionally substituted Ci-12 alkyl, C3.12 cycloalkyl, Ci-e alkioxy, 
Ci-6 alkyl, aryl, heteroaryl. 

The compound according to claim 2 wherein in Formula n, ring C is 6-8 
membered in size or of' larger size and the larger rings have either two or tihree 
carbons between each nitrogen atom, comprising of: 



Qi is selected from O, S, NRn, wherein Rn is as defined above; 



Y 



Y 



Y 




and may be bridged to form a bicyclic system as shown below. 
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ring C optionally substituted at positions Y and Z with alkyl groups, cycloalkyl 
groups, fluoro group, carboxylic and corresponding esters, amides, substituted 
alkyls or bridging alkyl groups as shown below: 

-X~^N- -^^~^N- -X~^N- \S~ 

or ring C is 6 membered in size and X is -CH-(NHRn), or >CCH2NHRn- which 
is selected from the group consisting of the following rings wherein Rn is the 
same; as defined earlier. 




N— 



— N 

\ 

Rii 



R11 R-11 
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or 



in additioai to the above, ring C incl-udes the following structures: 



0 



^(CH2)n 



(CH 



,(CH2)n 



(CH2)n 



.(CH2)n 



/ 




N- 



(CH2)n 



(CH2)n 



-N 




N — 



H1 
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when Qi==NRi {, O or S, the structirres are represented by Formulae m, IV and V, 
respectively. 



5 




FORJVIULA ni 



10 




FORMULA IV 




FORIMULA V 



wherein Ri, R,i, U, V, X, Y, Z, G, J, L and n in Formula HI, 2?onnula IV and 
Formula V are the same as defined earlier for Formula II. 

4. A compoimd selected from the groixp consisting of 

(S)-N-[[3-|:3-Flubro-4-[4-(5-nitro-2-thienyl)-l-piperazinyl]ptienyl]-2-oxo-5- 
oxazolidirLyl]methyl]acetamide (Coxt^und No.l) 

(S)-N-[[3- C3-Fluoro-4-[4-(5-formyl-2-thienyl)- 1 -piperazinyl] phenyl]-2-oxo-5- 
oxazolidinLyl]methyl]acetauiide (Compound No.2) 

(S)-N-[[3-[3-Fluoro-4-[4-(5-fonnyl-2-furyl)-l-piperazinyl]plienyl]-2-oxo-5- 
oxazolidin.yl]methyl]acetamide (Coanpound No. 3) 
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(S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-fiiryl)-l-piperazinyl]phen^^^ 
oxazolidiiiyl]methyl]acetaiiiide (Compound No, 4) 

(S)-N-[[3-[3-Fluoro-4-[4-{3-thieny](2-ni'tro)-5-acetyloxy}meta^ 
piperazinyl]phenyl]-2-oxo-5-oxazolidiny^l]acetamide (Compound No. 5) 

(S)- N-[[3-[4~[N-l -(5-nitro-2-thienyl) piperaz;myl]-phenyl]-2-oxa-5-oxazolidinyl]- 
methyl]-acet amide (Compound No. 6) 

(S)-N-[[3-[3-Fluoro-4-[N-l-{4-(5-nitro-2-tMenyl)piperazu^^^ 
oxazolidinyl]-meth3/I]-2-chloro-propionaanide (CompoxmdNo. 7) 

(S)-N-[[3-[3-Fluoro -4-[4-(5-nitro-2-thiei».yl)- 1 -piperazinyl]phenyl]-2-oxo-5- 
oxaz61idinyl]methyl]difluoroacetamide (C:;ompoimd No. 8) 

(S)-N-[[3-[-3-Fluoro -4-[N- 1 -(5-mtro-2-taiienyl)-piperazinyl]plienyl]-2-oxo-5- 
oxozolidinyl]methyl]dichloro acetamide ^Compound No 9) 

(S)-N-[[3-[-3-Fluoro-4-[(5-mtro-2-thieny-l)-3-methyl-l-piperazinyl]phenyl]-2-^^ 
5-oxozolidinyl]mettiyl]acetamide (Compound No. 10) 

(S)-N-[[3-[3-Fluoro-4-[4-(5-nitro-2-thien_yl)-l-piperazmyl]phenyl]-2-^^^ 
oxazolidinyl]methyl]fluoroacetamide (Compound No. 11) 

(S)-N-[[3-[3-Fluoro-4-[3-(l a,5oc,6a)-[6- -(N-(5-nitro-2-thienyl>N- 
methyl}ammomethyl]-3-azabicyclo-[3. L 0]hexane]phenyl]-2-oxo-5- 
oxazolidinyl]methyl] acetamide (CompoujidNo 12). 

(S)-N-[[3-[3-Fluoro-4-[4--(5-nitro-2-thien.^l)-l-homopiperazmyl]phenyl]-2-oxo--5- 
oxazolidnyl]methyl] acetamide (Compoumd No. 13) 

(S)-N-[[3-[3-Fluoro-4-[4-(5-mtro-2-furyQ-l -homopiperazinyl] ph^^ 
oxazolidinyl]methyl] acetamide (CompoijmdNo.l4) 

(S)-N-[[3-[3-FlUoro-4-[4-{3-tWenyl(2-nitro)5-fomiyl}-l-piper^ 
oxo-5-oxazolidinyl] -methyl] acetamide (Compound No. 15) 

(S)-N-[[3-[3-Fluoro-4-[N- 1 -[4- {N-methya-N-(5-mtro-2-fiiryl)> amino]- 1 - 
piperadinyl]phenyl] -2-oxo-5-oxazolidinyIl]methyl]acetamide (Compound No. 1 6) 

(S)-N-[[3-[3.Fluoro-4-[3-(la, 5a, 6a)-[6-{N-(5-nitro-2-furyl)-N- 
methy}aminomethyl]-3-aiZabicyclo [3.1.0]hexane] phenyl]-2-axo-5- 
oxazolidinyl]methyl] acetamide (Compounid No. 17) 

A phamiaceutical composition comprising the compound of claims 1, 2, 3 or 4 
and a pharmaceutical acceptable carrier. 



42 



wo 2004/014392 



PCT/IB2002/002940 



5 7. 



8. 

10 9. 



10. 

15 



20 



A pharmaceutical composition comprising a phamiaceuticall^^ effective amount of 
compound according to claims 1, 2, 3 or 4, or a physiologically acceptable acid 
addition salt thereof with a phanna<:eutical acceptable carrier for treating 
microbial infections. 

A method of treating or preventing nricrrobial infections in a. mammal comprising 
administering to said mammal, the pliarmaceutical comi>osition according to 
claim 6. 

The method according to claim 7 wherein the microbial infections are caused by 
gram-positive and gram-negative bacteria. 

The method according to claim 8 wheresin the gram-positive bacteria are selected 
from the group consisting of staphylococcus spp., strepto<iocuus spp., bacillus 
spp., corynebacterum spp., Clostridia spp., peptostreptococus spp., listeria spp. and 
legionella spp. 

A mefthod of treating or preventing aero"bic and anaerobic bacterial infections in a 
mammal comprising administering to said mammal, a thetxapeutically effective 
amoiint of a comipound having the stractnre of Formula I 



and its pharmaceutically acceptable salts, solvates, polyimorphs, enantiomers, 
diastereomers, N-oxides, prodrugs or metabolites, wherein 

T is five membered (im)substituted heterocyplic ring with exclusively one 
heteroatom, selected from oxygen, nitrrogen and sulphur; sryl, substituted aryl, 
bound to the ring C including aryl and ftve membered hetero aryl which are further 
substituted by a group represented by IR, wherein R is selected fix>m the group 



consisting of H, CHO, C,.6 alkyl, F, CI, Br,I, ->CN, CORs^COORs, N(R6,R7), 
NHCOCCRg, R9, Rio), NHCOORio, CON (R^, R7), CH2NO2, NO2, CH(OAc)2, 
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CH2R8, CHR9, -CH = N-ORio, -C=CH-R5, OR5, SR5, -C(R9)=C(R9)N02, Cm-12 
alkyl substituted with one or more of F, CI, Br, I, OR4, SR4; wherein R4 and R5 are 
independently selected from H, Ci-u alkyl, C3-12 cycloaLkyl, Ci-6 alkoxy, Cj^ 
alkyl substituted with one or more of F, CI, Br, I or OH, aaryl, heteroaryl; Re a-nd 
R7, are independently selected &oirx H, optionally substituted Ci-12 alkyl, C3. -12 
cycloaUcyl, Cr6 alkoxy; Rg and R9 axe independently selected from H, Cr6 alleyl, 
F, CI, Br, I, Ci-12 alkyl substituted -with one or more of F, CI, Br, I, OR5, SE^s, 
N(R6,R7); Rio= H, optionally substitiated Ci-12 alkyl, C3-12 C3^cloalkyl, Ci-6 alko>cy, 
Ci^ alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3 ; 

X is IC, CH, CH-S, CH-O, N, CHNRn, CHCH2NR11, CCHCzNRn, wherein R,^ is 
hydrogen, optioiially substituted jC^_^2 ^Ikyl, C^_^^ cycloalkiyl, C^_^ alkoxy, C 
alkyl, Ci-6 alkylcarbonyl, Ci^ alkylcarboxy, aryl, heteroaryl; 

Y and Z are independently selected from hydrogen, C^ ^ alkyl, C^_^2 
cycloaUcyl C^ 3 bridging groups; 

U and V are independqjatly selected from hydrogen, optionally substituted C^j.^ 
alkyl, F, CI, Br, Cj alkyl substituted with one or more of r, CI, Br, I, preferabDiy 
U and V are hydrogen or fluoro; 

Ri is selected from the group consisting of -NHC(=0)R2, N(R3, R4), 
NR2C(=S) R3, -NR2C(=S)SR3, wfcierein R2 is hydrogeji, C^^^2 ^3-12 
cycloaUcyl, C^_^ alkoxy, C, ^ alkyl substituted with one or more of F, CI, Br, I or 
OH; R3,R4 are independently selected from hydroge^i, C^ alkyl, C^^^^ 
cycloaUcyl, Cj ^ aUcoxy, C^_^ alkyl substituted with one or more of F, CI, Br, I or 
OH. 



44 



BNSDOCID: <WO2004O14392A1_L> 



wo 2004/014392 



PCT/1B2002/002940 



11. A method of treating or preventing aerobic and anaerobic bacterial infections ini a 
mammal comprising administering to said mammal, ^ therapeutically effecti"^e 
amomit of a compound having the structure of Formula ZH: 



Jy^ y Y U O 



^(CH2)i 

Z V 





FORMULA -n 

and its pharmaceutically acceptbale salts, solvates, polymorphs, enantiomers, 
diastereomers, N-oxides, prodrugs or metabolites, wherein 

Ri is selected from the group consisting of (1) -NHC (=0)R2; (2) -N(R3, R,); 
(3) -NR2C(=S)R3; (4) -NR2C(=S)SR3 wherein Rj, R3, are independently 
hydrogen, Ci-12 alkyl, C3.12 cycloalkyl, Ci^ alkoxy, Ci-6 alkyl substituted one or 
more of F, CI, Br, I, OH; 

U and V are independently selected from hydrogen, optionally substituted Ci^ 
alkyl^ F, CI, Br, Ci-12 alkyl substituted with one or more of F, CI, Br, I; 

Y and Z are independently selected from (1) hydrogen, C2) Ci^ alkyl, (3) C3.12 
cycloalkyl (4) C0-3 bridging group; 

X is selected from C, CH, CH-S, CH-O, N, CHNRn, CHCHaNRn, CCH2NR11; 
wherein Rj j is hydrogen, optionally substituted C^ j2 alkryl, C^^^ cycloalkyl, Cj^ 
alkoxy, C , ^ alkyl, Ci^ alkylcaibonyl, Ci^ alkylcarboxy, aiyl, heteroaryl; 

Qi is selected from O, S, NRu, wherein Rn is as definecd above; 

G, J, L are independently selected from H, Cue alkyl, F, CI, Br,I, -CIST, 
COR5,COOR5, N(R6,R7), NHCOC(R8, R9. Rio), COTSf (Re, R7), NHCOORio, 
CH2NO2, NO2, CHzRs, CHR9, -CH=N-OR-io, -C=CH-R5, OK.5, 
SR5, -C(R9)=C(R9)N02, Ci-12 alkyl substituted with oxie or more of F, CI, Br, I, 
OR4, SR4; wherem R5 is selected from H, Ci-i2 alkyl, C3-12 cycloalkyl, Ci-g alkojcy, 
Ci^ alkyl substituted with one or more of F, CI, Br, I or OH, aryl, heteroaryl; 
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and Ry, are independently selected from H, optionally substituted Ci-12 aUcyl, C3-12 
cycloalkyl, Ci-6 alkoxy; Rg and R9 are independently selected from H, Ci-e alkyl, 
F, CI, Br, I, C1712 alkyl substituted with one or more of F, CI, Br, I, OR5, SR5, 
N(R6,R7); Rio= H, optionally substituted Ci-12 alkyl, C3.12 cycloalkyl, C1.6 alkoxy, 
C1.6 alkyl, aryl, heteroaryl. 

12. The method of treating or preventing aerobic and anaerobic bacterial infections of 
claim 1 1, wherein ring C is 6-8 membered in size or of larger size and tke larger 
rings have either two or three carbons between each nitrogen atom, comprising of: 



Y Y Y 

-x^ -x^ 



and may be bridged to form a bicyclic system as shown below, 

A A R 

—X N— —X ^N— —X N— 

^ V ^ 

ring C optionally substituted at positions Y and Z with alkyl groups, cycloalkyl 
groups, fluoro group, carboxylic and corresponding esters, amides, su1>stituted 
alkyls or bridging alkyl groups as shown below: 



. . 4-^ /-Y ^ 

■\_J*~ -"w^ 
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or ring C is 6 membered in size and X is -CH-(NHRii), or >CCH2NHRn- which 
is selected from the group consisting of the following rings wherein Ri i is the 
same as defined earlier. 



R11 
\ 



R11 ^ 



R11 
\ 



N— 




N- 



Rii 



R11 

X 




R11 

\ 



Ml 



or 



in addition to the above, ring C includes the following structures: 



0 



^(CH2)n 



-(CH2)n 



(CH2)n 



(CHjJn 



— X 




N— 



,(CH2)n 



N — 



X- 



/ 



(CH2)n 




(CH2)n 



Rii 



N 




(CHzIn 
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when Qi=NRii, O or S, the structures are represented by Formulae HI, IV and V, 
respectively. 




FORMULA V 

wherein Ri, Rn, U, V, X, Y, Z, G, J, L and n in Formula HI, Formula IV and 
Formula V are the same as defined earlier for Formula n. 

13. A method of treating or preventing catheter infections and foreign body or 
5 prostheses infections in a mammal comprising administering to said marranal, a 

therapeutically effective amount of a compoimd having the stracture of Formula I. 




FORMULA I 



4S 
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and its phannaceutically acceptable salts, solvates, polymorphs, enantiomers, 
diastereomers, N-oxides, prodrags or metabolites, wherein 

T is five membered (un)substituted heterocyclic ring with exclusively one 
heteroatom, selected from oxygen, nitrogen and sulphur; aryl, substituted aryl, 
bound to the ring C including aryl and five membered heteroaryl which are further 
substituted by a group represented by R, wherein R is selected j&om the group 
consisting of H, CHO, Ci^ alkyl, F, CI, Br,I, -CN; C0R5,C00R5, NCRe^R,), 
NHCOCCRs, R9. P.,o), NHCOORio, COM (R^, R7), CH2NO2, NO2, CH(0Ac)2, 
CH2R8, CHR9, -CH = N-OR,o, -C=CH-R5, OR5, SR5, -C(R9)=C(R9)N02, C,.,2 
alkyl substituted with one or more of F, CI, Br, I, OR4, SR,; wherein R, and R5 are 
independently selected from H, C,-,2 altcyl, C3-12 cycloalkyl, Ci^ alkoxy, Ci^ 
alkyl Isubstituted with one or more of F, CI, Br, I or OH, aryl, heteroaryl; Rg and 
R7, are independently selected from H, optionally substituted Ci-12 alkyl, C3-12 
cycloklkyl, Ci-e jalkoxy; Rg and R9 are independently selected from H, Ci-6 alkyl, 
F, CI, Br, I, Ci-12 alkyl substituted with one or more of F, CI, Br, I, OR5, SR5, 
N(R<;,R7); R,o= H, optionally substituted Ci-12 alkyl, C3-12 cycloalkyl, Ci^ alkoxy, 
Ci^ alkyl, aryl, heteroaryl; 

n is an integer in the rdAge from 0 to 3; 

X is C, CH, CH-S, CH-O, N, CHNR,,, CHCH2NR1,, CCH2NR11; wherein R„ is 
hydrogen, optionally substituted Cj.j^ alkryl, Cj.,^ cycloalkyl, C,^ alkoxy, C ,^ 
alkyl, C1.6 alkylcarbonyl, Ci^ alkylcarboxy, aryl, heteroaryl; 

Y and Z are independently selected Qrom hydrogen, Cj^ alkyl, C3 ,3 and 
cycloklkyl C^^ bridging groups; 

U and V are independently selected froin hydrogen, optionally substituted C 

' 1-6 

alkyl, F, CI, Br, C^ jj alkyl substituted witbi one or more of F, CI, Br, I, preferably 
U and V are hydrogen or fluoro; 

Ri is selected jQrom the gcovcp consisting of -NHC(=0)R2, N(R3, R4), 
NR2C(=S) R3, -NR2C(=S)SR3. wherein. R2 is hydrogen. C^.j^ alkyl, C^ ^^ 
cycloalkyl, C,.g alkoxy, Cj^ alkyl substituted with one or more of F, CI, Br, I or 

.49 



BNSCX3CI0: <WOe004014392A1 I > 



wo 2004/014392 



PCT/1B2002/002940 



OH; R35R4 are independently selected from hydrogen, C^^^ alkyl, C3 cycloallcyl, 
Cj_^ alkoxy, Cj^ alkyl substituted- with one or more of F, Cl, Br, I or OH. 

14. A method of treating or prevesnting catheter infections and foreign body or 
prothesis infections in a mammal comprising adininistering to said mammal, a 
therapeutically effective amount of a compoimd havmg the structure of Formula 

n: 




-CCH2)n 



10 FORMULA - II 

and its ptiLarmaceutically acceptbale salts, solvates, polymorphs, enantiomers, 
diastereomers, N-oxides, prodrags or metabolites, wherein 

Ri is selected from the group consisting of (1) — ]SIHC(=0)R2; (2) -N(R3, 
R4); (3) — 1SIR2C(=S)R3; (4) -NR2C(=S)SR3 wherein R2, Rs^, R4 are independently 
15 hydrogen, C1.12 alkyl, C3.12 cycloalkyl, C1.6 alkoxy, Ci^aUcyl substituted one or 

more of F, CI, Br, I, OH; 

U and V are independently selected from hydrogen, optionally substituted Ci-e 
aUcyl, F, CI, Br, Ci-12 alkyl substitzuted with one or more of F, CI, Br, I; 

Y and Z are independently selected from (1) hydrogen, (2) Ci -6 alkyl, (3) C3-12 
20 cycloalky^l (4) C0.3 bridging group; 

X is selected from C, CH, CH-S, CH-O, N, CHNRn, CHCH2NRn, CCH2NR11; 
wherein R^^ is hydrogen, optionally substituted 0,^2 cycloalkyl, C^ ^ 

alkoxy, C alkyl, Ci^ alkylcarbonyl, Cis alkylcarboxy, axyl, heteroaryl; 

Qi is selected from O, S, NRn, wherein Rn is as defined above; 

25 G, J5 L axe independently selected from H, Ci-e alkyl, F, CI, Br,I, -CN, 

: COI^5,COOR5, N(R63^7), NHCOCCRg, R9. Rio), CON (Re, R7), NHCOORio, 
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CH2NO2, NO2, CH2R8, CHR9, -CH = N-ORio, -C=CH-R5, OR5, SR5, - 
C(R9)=C(R9)N02, Ci.i2 alkyl substituted with one or more of F, CI, Br, 1=, OR4, 
SR4; wherein R5 is selected fromH, Ci-12 alkyl, C3-12 cycloallcyl, Ci^ alkoxy, Ci-6 
alkyl' substituted with one or more of F, CI, Br, I or OH, aryl, heteroaryl; Re and 
R7, are independently selected from H, optionally substituted Ci-12 alkyl, C3-12 
cycloalkyl, Ci-e alkoxy, Rg and R9 are independently selected from H, Ca-6 alkyl, 
F, CI, Br, I, Ci-12 alkyl sxibstituted witti one or more of F, CI, Br, I, OR5, SR5, 
lSr(R6,R7);, Rio= H, optionally substituted C1.12 alkyl, C3-12 cycloalkyl, Ci ^ alkoxy, 
Ci-e alkyl, aryl or heteroaryl, 

15. A. method of treating or preventing catheter infections and foreign body or 
prothesis infections in a mammal comprising administering to said nnammal, a 
therapeutically effective amount of a compounci having the structure of Formula H 
as defined in claim 14 Avherein ring C is 6-8 xnembered in size or of aarger size 
and the larger rings have either two or three carbons between each nitrogen atom, 

I 

comprising of: 



30 



Y Y 



and may be bridged to form a bicyclic system a.s shown below. 



AAA 

-X^N- "N^"^ -^W'^ 

25 ring C optionally substituted at positions Y aoid Z with alkyl groups, cycloalkyl 

groups, fluoro group, carboxylic and corresponding esters, amides, substituted 
alkyls or bridging, aikyl groups as shown below: 



-t>- -v^"- ""^ " 
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or ring C is 6 membered in size and X is -CH-(NHRii), or >CCH2NHRi,- which 
is selected from th.e group consisting of the following rings wh-«rein Rn is the 
same as defined earlier. 



R11 
\ 



R11 




N- 



-N 



10 



15 



R11 

> 



R1 




N — 



N 




or 



in addition to the above, ring C includes the following structures: 



10 



;5 



^(CH2)n 




— X 




(CH2)n 



N— 



(CH2)n 



(CH2)n 



/ 



;o 



^(CH2)n .(CH2)n 




BNSDCXID: <WO2004014392AUL> 



wo 2004/01 4392 PCT/IB2002/002940 

when Qi=NRii, O or S, the structures are represented by Formulae EH^, IV and V, 
respectively. 




FORMULA m 




FORMULA IV 




FORMULA V 

wherein Ri, Rn, U, V, X, Y, G, J, L and n in Fomnula m. Formula IV^ and 
Formula V are the same as defined earlier for Fonniula n. 
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16. A process for preparing a compound of Formula I 

Y H 

\(CH2)n )— 
Z V 

FORMULA I 

5 aad its pharmaceutically acceptable salts, solvates, polymorphs, enantiomers, 

diastereomers, N-oxides, prodrags or metabolites-, wherein 

T is five membered (un)substituted heterocyclic ring with exolusively one 
heteroatom, selected from oxygen, nitrogen and sulphur; aryl, substituted aryl, 
boxmd to the ring C including aryl and five memh>ered heteroaryl whLch are further 

10 substituted by a group represented by R, where^in R is selected frcDm the group 

consisting of H, CHO, Ci.6 alkyl, F, CI, Br,I, ~CN, CORs^COODRs, NCRe^R?), 
NHCOC(R8, R9. Rio), NHCOORio, CON (Re, CH2NO2, NO2, CH(OAc)2, 

CH2R8, CHR9, -CH = N-ORio, -C=CH-R5, OR^5, SR5, -C(R9)=C(R9)N02, C1.12 
alkyl substituted with one or more of F, CI, Br, I, OR4, SR4; wherein R4 and R5 are 

15 independently selected^.from H, Ci-12 alkyl, C3-12 cycloalkyl, C^s alkoxy, Ci^ 

alkyl substituted with one or more of F, CI, Br, Z or OH, aryl, heteroaryl; Re and 
R7, are independently selected from H, optiona^lly substituted Ci-i 2 alkyl, C3-12 
cycloalkyl, Ci-6 alkoxy; Rs and R9 are independently selected from H, Ci-6 alkyl, 
F, CI, Br, I, Ci-12 alkyl substituted with one or more of F, CI, Br, I, OR5, SR5, 

20 N(R6,R7); Rio= H, optionally substituted Ci-12 alkyl, C3-12 cycloalkyL, Cue alkoxy, 

Ci^ alkyl, aryl, heteroaryl; 

n is an integer in the range from 0 to 3; 

X is C, CH, CH-S, CH-O, N, CHNRn, CHCH2ISIR11, CCH2NR11; wherein R^^ is 
hydrogen, optionally substituted C^ ^^ alkyl, C^^^^ cycloalkyl, C,^ alkoxy, C 
25 alkyl, Ci-6 alkylcarbonyl, Ci^ alkylcarboxy, aryl, 2ieteroaryl; 

Y and Z are independently selected from htydrogen, Cj ^ alk3^1, C^_i2 and 
cycloalkyl C^^ 3 bridging groups; 
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U and V are independently selected from hydrogen, optionally substituted C-^ ^ 
alkyl, F, CI, Br, aUcyl substituted with one or more of 3^, CI, Br, I, preferably 
U and V are hydrogen or fluoro; 

Ri is selected from the group consisting of -NHC(==0)R2, N(R3, "Ra)^ 
NR2C(=S) R3, -NR2C(==S)SR3. wherein R2 is hydrogeoi, Cj ^3 alkyl, C^_^^ 
cycloalkyl, C^^ alkoxy, C^^ alkyl substituted with one or raaore of F, CI, Br, I or 
OH; R3,R4 are independently selected from hydroge?n, C^ j2 alkyl, C^_i^ 
cycloalkyl, Cj^ alkoxy, C^^ alkyl substituted with one or more of F, CI, Br, I or 
OH; 

which comprises reacting an amine of Formula VI 




V 

FOR3VIULAVI 

with a heteroaromatic compound of Formula R-T-R12 wherein T, Ri, Y, Z, U, "V 
and n are the same as defined earlier and Mi is selected frorxi the group consistirag 
of NH, NHR, CHNHR, -CHCH2NHR, -CCH2NHR whereia R is H, ethyl, methvl> 
isopropyl, acetyl, cyclopropyl, alkoxy or acetyl and R12 is a suitable leaving group 
selected from the group consisting of fluoro, chloro, bromo, iodo, SCH3, - 
SO2CH3, -SO2CF3, Tos and OCeHs- 

17. The process of claim 16, wherein the amine of Formula VT reacts with a 
heteroaromatic compound of Formula R-T-R12 in the presence of a base selected 
from the group corisisting of potassium carbonate, N-ethyldiisopropylamine and 
dipotassium hydrogenphosphate. 
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> FORMULA. -II 

and its pharmaceutically acceptbale salts, solvates, polymorphs, enantiomers, 
diastereomers, N-oxides, prodrags or metabolites, wherein 

Ri is selected from the group consistixng of (1) — NHC(=0)R2; (2) -N(R3, 
R4); (3) -NR2C(=S)R3; (4) -NR2C(=S)SR3 wherein R2, R3, R4 are independently 
) hydrogen, Ci-12 alkyl, C3-12 cycloalkyl, Ct .6 alkoxy. Cue alkyl substituted one or 

more of F, CI, Br, I, OH; 

U and V are independently selected from hydrogen, optionally substituted Ci-6 
alkyl, F, CI, Br, C1.12 alkyl substituted wit:h one or more of F, CI, Br, I; 

Y and Z are ind^endently selected from (1) hydrogen, (2) Ci-6 alkyl, (3) Ca-ii 

> cycloalkyl (4) C0-3 bridging group; 

X is selected from C, CH, CH-S, CH-0, IST, CHNRn, CHCH2NRn, CCH2NR11; 
wherein Rj^ is hydrogen, optionally substituted Cj alkyl, C^,^^ cycloalkyl, Cj ^ 
alkoxy, C alkyl, C1.6 alkylcarbonyl, C1-.6 alkylcarboxy, aryl, heteroaryl; 

Qi is selected from O, S, NRn, wherein Rn is as defined above; 

) G, J, L are independently selected from 3H, Ci-6 alkyl, F, CI, Br,I, -CNT, 

COR5,COOR5; N(R6,R7), NHCOC(R8, R^.Rio), CON (Re, R7), NHCOORio, 
CH2NO2, NO2, CH2R8, CHR9, -CH = N-OR,o, -C=CH-R5, OR5, SR5, - 
C(R9)=C(R9)N02, Ci-12 alkyl substituted ^th one or more F, CI, Br, I, OR4, SR4; 
wherein R5 is selected from H, Ci-12 alkyl, C3-12 cycloalkyl, Ci-6 alkoxy^. Cue alkyl 

5 substituted with one or more of F, CI, Br, I or OH, aryl, heteroaryl; and R7, are 

independently selected from H, optionally substituted Ci-12 alkyl, C3-12 cycloalkyl, 
Ci-6 alkoxy; Rg and R9 are mdependently selected from H, Ci-e alkyl, CI, Br, I, 
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Cri2 alkyl substituted with one or more of F, CI, Br, I, OR5, SR5, N(R6,R7); Rio^ 
H, optionally substituted Ci-12 allcyl, C3-12 cycloalkyl, Ci-^ alkoxy. Cue alkyl, aryl, 
heteroaryl; 

comprising reacting a compound of Formula VI 



wherein Ri, Y, Z, U, V, G, J, L, Qi, and n are the same as defined earlier and Muis 
selected from the group consisting of NH, NHR, CHNHR, 



CHCH2NHR, -CCH2NHR wherein R is H, ethyl, methyl, isopropyl, aceVl* 
cyclopropyl, alkoxy or acetyl and R12 is a suitable leaving group selected from ttne 
group consisting of fluoro, chloro, bromo, iodo, SCH3, -SO2CH3, -SO2CF3, Tcds 
and OC6H5. 

The process for preparing a compound of Formula n as described in claim M8 
wherein ring C in Formula n is 6-8 membered in size or of larger size and thie 
larger rings have either two or three carbons betwe^en each nitrogen atorin, 
comprising of: 




Formula VI 



with a heteroaromatic compound of Formula VU 




Formula VII 



Y 



Y 



Y 
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and may be bridged to form a bicyclic system as shown below. 



5 




ring C optionally substituted at positions Y and Z with alkyl gronups, cycloalkyl 
groups, fluoro group, carboxylic and corresponding esters, amic3es, substituted 
alkyls or bridging alkyl groups as shown below: 

^ w ^ w 

or ring C is 6 membered in size and X is -CH-CNHRu), or >CCH2NIHRii- which 
is selected from the group consisting of the followmg rings whereia Ri i is the 
same as defined earlier. 



J-Y N— N-( N- N-C N— 



>0 >^'^ ' 




-N 
\ 



R11 R11 V I 1, 



: <WO2004014392AlJ_> 
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or 

in addition to the above, ring C includes the following structures: 




(CH2)n .(CH2)n 



(CH2)n // 



^(CH2)n . -(CH2)n 

(CH2)n 



(CH2)n 




when Qi=NRn, O or S, the structures are represented by Formulae HI, IV and V, 
respectively. 



J\ L Y U O 

^^K,>^Y ^ N ({ R )) N - \ 



I M-(CH2)n 




Ri 



FORMULA in 
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z V 



FORMULA IV 




z V 



Ri 



FORMULA V 



20. 

3 

21. 
22. 

> 

23. 



wher-ein Ru Rj i, U, V, X, Y, Z, G, J, L and n in Fonnula HI, Formula IV and 
Formula V are the same as defined earlier for Formula II. 

The process of claim 18 wherein the heteroaromatic compound of Formula Vn is 



reacted with the amine of Formiila VI in the presence of ligands selected firom 
the group consisting of Pd2(dba)3 and Pd (OAc)2. 

The process of claim 18 wherein the heteroaromatic compound of Fonnula Vn is 
2-biromothiophene. 

The process of claim 18 wherein the reaction of compound of Foraiula VI with a 
conapound of Formula VII is carried out in the presence of a solvent wherein the 
solv^ent is selected firom the group consisting of dimethylformamide, 
dintethylacetamide, acetanitrilc, dimethylsulfoxide and ethylene glycol. 

The process of claim 18 wherein the reaction of compoimd of Formula VI with a 
conapound of Formula VII is carried out in the presence of a suitable base 
whe?rein the base is selected from the group consisting of triethylamine 
diisopropylethylamine, potassium carbonate, sodium carbonate and dipotassium 
hydxogen phosphate. 
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